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Wornagn Akagemun nayr CCCP 
1961. Tom 138, Ne 3 


MATEMATHKA 


3. JI. AKHM u A. A. JIEBHH 


NPOM3BOAAINAA SYHKIMA JIA KOIPPHUMEHTOB 
KJIEBIUA — FOPAHA 


(ITpedcmaszeno axademuxom A. H. Koamozopoesim 21 I 1961) 


. B HacTosileH 3aMeTKe CTpOMTCA NPOMSBOLAMIAaA yHKIUMA AA Kosbpuluen- 
_ Top Kae6ura — Topyana, uTo nosBorseT NpHMeHATS pH W3y4eHMH STUX KOI>p- 
_ (P¥I[MeHTOB MeTOMLI, AHAOrMYHEIe yHOTpeOJIAeMbIM B TeOPHH cMelMaJIbHbIX 
 pyHKuun. 

Kospunnentrr KaeOuia — Topgana C (lilemime|lm) (1) o6ntmHo ompere- 
JIAIOTCA KAK KOSMDHIUWEHTHI B pa3JIOxKeHHU 


hee 

gin = >) C (hlemime| Im) e4, f2,, (1) 
m+m=m 
re gin (| — le|\<l<h + Jz) — Bextopni KaHoHMYecKux O6a3HcoB (7) B 
IIpOCTpaHCTBe KPOHEKepOBCKOrO MpOH3SBeeHHA JBYX HeIMPMBOMMbIX rmpefcTaB- 
e om l Uy 

Jeu uM BecoB /1 H le TpynnEl TpexMepHbIX BpawleHHi; en, U fim,(— A<m<Ch, 
— lg<mez<lz2)— KaHoHMuecKkHe Oa3HCbl KPOHeKepOBCKHX «COMHOMKUTEEeli». 
Tipu peanu3auuu HempHBOAMMBIX MpescTaBeHH B MpocTpaHcTBax MHOro- 
WIeHOB p (21) u p (22) CTeMeHeli He BbILIe COOTBETCTBEHHO 2/1 u 2l2 onepaTopamu 


Te, p (2) = ep (e'* 2), 


22 eee 
ee Ea tied Obie 
Ts p (2) = (iz sin-} + cos-> ) p rr 9 |? 


izsin ae + cos a3) 


mpHueM KaHOHMYecKHe Oa3HCbl pescTaBJIeHHH MMeloT BAIL 
ie (—4)-™ 
sea rteadll ar iat AAAS = 2, 
NE GE na sm) 


gp, 0 — diiepoBbl yIvIbl, KPOHeKepoBCKoe MpoOusBefeHHe 3aqaeTcaA B MpocTpan- 
CTBe MHOTOUeHOB p (Zi, 22) OT ABYX MepeMeHHEIX CTemeHeH He BbIle 2/1 MO Mep- 
BOH WH 2/2 10 BTOpOH mepemMeHHoi. 

STO KpOHeKepoBCKoe MpousBefeHve pacmafaeTcA B MpxAMy!O CYMMY HeIIpH- 
BOAUMBIX TipeqcTaBleHui. Muoroywnensi p!, clyKalllMe KaHOHHYeCKHMH 6a3H- 
CaMH Ha3BaHHBIX MpescTaBlenui, MOryT ObITbh HalifeHbl C MOMOMLLbIO HHPHHHTE- 
3MMA@JIbHBIX onepatoposB H_, H,, Hs (°): 


L, 1 l; 1,—m, 7% 


l, ,l2—m 
em, a Nm em, ? Me i Nz f : 


(2) 


H_= ae Has — 2 (l1z1 + 1/222), 
Pin i9l a Pe ls Oe i 
SSS ae ore tor OU Doan ce amd art Tn 


YunTpBas, Hapsayzy c (2), welicTBHe HHDUHHTe3HMAJIbHbIX OMepaTOPOB Ha 
i “acl H l x a! t 
BeKTOpbl KaHoHHyecKoro O6a3vca: = H_Pm = O%mPm—1, M4Pm = Om+i Pm+is 


Hsp = mpm, of, =V(E + m) (1 — m+ 1), muorognenst pm (21, 22) MOKHO 
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TIpeA{CTaBHTb B BUTE 
Ly—l.—m te.—-1,— 
2 


Pin (2is" 22) = D> iz NG 2G ey ee 


21+ 22 


Z1— 22” 


rye ae (u) YAOBJICTBOP ACT H3BeCTHOMY PpeKYPpeHTHOMY COOTHOIIIEH HtO 
a dG a) Sea ee ee 
Meee Perils ale) eee ae ee l 


Me@XKTY «OOOOMLeHHBIMH cibepHueckuMu cbyHKuMAMUy P,,,(y) (7). 
Orciona, Tax Kak g/;(u) c TOUHOCTHIO JO NOCTOAHHOTO MHOXKUTEA COBNALAeT . 

« pl 
Cc dyHkuuvet P_, 7,1 (y), 


L—l—m 1,—l,— 


De (21, 20) = (a ayia 22 : Pipl, m (222) , (3) 


21— 22 


=V py eieg) 
oe Halt ee 


I l 
Tlogctapaaa B (1) en,, (2, w3 (2) ug, = pi, 43 (3), nomyaum nocate cokpa- 
ueHua Ha 2;*—™ nasnoKenHe 
l,—lL,—m 


{+1 
(— Wi a,t 2 (1 ae f)atlept m ag —= 


2 29 
= YS) C (hlemume| im) Ane OR eee 
m+m.=m 
JIEBYIO TaCTb KOTOPOTO MO?2KHO PpaccMaTpHBaTb Kak «IIpOHSBOAAULYIO (byHKUHro» 


ia Kosppuunentow KaeOuia — Toppana. TlocmeqHio10 MoxKHO 3alHCaTb M B 
JIpylUxX Busax, HaNpMMep Yepes rumepreomerpHyecKky1o (yHKIUMIO: 


1 \ian gees | EE ee Bee a 
ee 2 (G2 (tis Sa) ae ee 


XF(m—-lLh—-k—l, h—-k+m+1,)= 
= >} C (hlemume| im) nb, niz,t?-™ 


mMy+m.=m 


mpu le — hh <m< 1 vu cxoquoe Byrpaxenue yaa —1 Cm<k— hs. 

Vicnomusya IIPOMSBOLAMLYIO (YHKIMIO H CBOMCTBO YHUTApHOCTH MaTPHIbI 
|C (dilemim2|Iim)|, HetpyqHo HanucaTh Kosbbunnents Kae6uia — Topaana 
B (opMax, aHaJlorMuHEix dopme Pogxpura uM WHTerpasbHOMy MpeycTaBmeHHio 
CHeMMaJIbHBIX (YHKIIMH: 


C (dilemume |lm) = (— 1)—™a, [nit ng, (le — me)! (m + hb — 12)! 14 
A= neem 
A ) S 
l2—M 
x {<— ( <a f)ithct Fi — Ui oe Sele ty ub sete 1 dt 
=0 


Rue nie 
G (d1lemaume | ml)=(— 1)—m [atle+in—mz ght fe) CLEA be *< 
i 


+1 Lit le , My—Mz 
x) dy? GSB Ph m (a, 


i 
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| a TaKKe NOMYYIHTb MIA HAX OObIMHO ynoTpe6semy1o cymMMy Buruepa (3) x pas- 
_ “IM4HbIe CBOMCTBA KaK H3BeCTHbIe, TAK M HoBbIe. TlocmeqHHe BLIBOAATCA Mpocto 
_ MlyTeM HCMOb3OBaHHA CBOMCTB THnepreoMeTpH4yecKHX H OOOOMIeHHBIX cibepu- 
—uecKHX dyHKIHH. 
B xKauyecTBe MpHMepa yKaxKeM HHTepecHoe ACHMMTOTHYeCKOe BbIPaxKeHHe 
KooppuunenTos Kyeduwa — Doprana 
_) (i-+-m+4)—™ 
rani az, (NIB eee 
C (lilemame | lm) = (— 1) (ERT ATG 
¥ V (21 + 1) @-F hy — be)! (0+ m)! (l= m)! (4 — m)! (2 +m)! 
mie iene Nh (hee nee 4) (Gem a ame 


| cipapeyuBoe mpu hh, le, l, mS>h+ l—m. 


Tlocrynuso 
13 I 1961 


WHMTHPOBAHHAA JIMTEPATYPA 
1 E. P. Wigner, Gruppentheorie und ihre Anwendung auf die Quantenmechanik 


der Atomspektren, N. Y.— London, 1959. 2H. M. Teapgaung, 3. A. Wanupo, 
YMH, 10, sp. 3 (1955). * M.A. Heatmapk, YMH, 9, B, 4 (1954). 
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Jlornzann AKkanqemun Hayk CcGCGP 
1961. Tom 138, NM 3 


MATEMATHKA 
HW. A. BAKEJIBMAH 


ObBOBLWIEHHbIE YEBbILUEBCKHE CETH H MHOTFOOBPA3SHA 
OrPAHHYEHHOH KPHBH3HbI 


(IT pedcmaeaeno axademukxom B. H, Cmupnosoim 9 I 1961); 


|, Ha nmaockocTH nepemeHHEIx {u, v} paccmoTpuM KBagpaT D {0 Cu <a, 
0 <u < a}. Ilycts a (uv), B (v) — dyHKuuA orpaHM4eHHOH BapHalHH, Henpe- 
poIBHble CjleBa Ha MpomexyrTKel0, a), a p(M)—sBnouHe aqivTHBHad dbyHKWLHA 
VOpeJIEBCKHX MHO*KeCTB H3 KBapata D, umerwllad OrpaHHueHHylo BapHal{Mio. 
OQ6o03Ha4dHM 4depes Q,,», MpAMOyrobHHK OC uU< uy, OSM VU< w%. 

@®yukuu1o f (lu, v), 3aqaHHyio B KBafpate D, OyfeM Ha3bIBaTb @ y H K- 
mueH OTrpaHHu4eHHOH BAaApHaAWHU, eCAM OHA JonycKaeT mper- 
cTaBsIeHHe 


f (u,v) = a (4) + B(o) +B (Qu, 0), 


re cBolicTtBa dyHkuni a (wu), B(v),u(Qz,.) OMMCaHbI BBILLe. 

Mst 6OyeM FOBOpHTb, 4TO HeKOTOpad *yHKUMA OFpaHH4YeHHOH BapHalun 
/ (u, 0) nopowgaeT B KBagpate D CGO OOMeCHHHH weOHMmeBCKHA 
JIHHEHHHH INEMECHT 


ds* = du? + 2 cos f (u, v) du dv + dv’, (1) 
eclM *byHkuua f (u, v) MomyckaeT mpeszcTtaBlenne 
f(u, v) = —A+a(u) + B (v) + pw (Qu, o)s 


me: 1) 0< A =a (0) =B8(0) <a; 2) OS alu) <a, O< B(0) <~ npn 
O<u<a,0<u<a; 3) mpH Bcex (u, v) €D umeem 0 < f(u, v) <U. 

EciM pacCMaTpHBaTb JByXMepHoe pHMaHOBO MHOrooOpa3sHe, Ha KOTOpOM 
BBeleHa YeObIMIeBCKad KOOPAHHaTHad CeTb, TO B STOM CeTH JIMHeHHIH 9JIeMeHT 
MHOrooOpa3ua HMeeT Buy (1), mpHuem f (uw, v) Mo KpaliHeit Mepe 2BaxKbI Hempe- 
PLIBHO Aupdpepenwupyema: f (uv, v) ecTb, OU€CBHAHO, yrou MexKAy KOOPAMHaTHBIMU 
JIMHHAMH B TOUKe MHOFooOpa3HA C KOOpAHHaTaMH (uw, v). TeomeTpHuecKHi CMbICI 
BemmuHH A, a(u), B(v), w (Quo) TaKoB: 


A= FAC; 0), a (uw) =f (u, 0), B 1 i (0, v), 


yh ( Qu.10) = Ke (u, v) do, 


Coe te 


rye K (u, v) — rayccoBa kpHBu3Ha, do — aemeHT nOmayu paccmaTpHBaemoro 
MHorooOpasuaA. OueBuHO, 4TO *yHKUHH o& (uw), B(v), w (Qu, v), f (u, v) B 9TOM 
clyuae yOBeTBOpAIOT yculoBHam 1) — 3 

2. Kpusyro L BD Oyyem Ha3biBaTb Fr 1a KO, eCIH CyulecTByeT Takan 
ee napametpHsauna u—u(t), v=v(f), act<b, uro uff), v(f)ECt 
M Berony Ha la, b] u’® + 02+ 0, 
506 


Teopema 1. TJIycmo e@ D _ onpedenren o606wennoiti “edouuesckud 
Aunenolii anemenm. Toeda s6001b6 ecakoti e2nadKoti Kpueoti L dyxkyua 
V wu? (d) + 2cos f (u(t), v()) uw’ (OH 0' ) + 0? @ cymmupyema xa [a, 6). 

OnpeyeiuM Quinny KpuBoi L oTHOcHTeIbHO paccMaTpHBaemoro OOoOMLeHHOrO 
yeObIINeBCKOrO JIMHeHHOTO 9SJIeMeHTa (popMyuoli 


b 
So \Ve + 2 cos f (u, v) u’v’ + 0? de, 
a 


Ilycts A u B — Be Touku KBagpata D TlonoxuM 
PF (A, B) = inf Sf (L), (2) 


rye TOUHAA HMKHAA TpaHua Cepetcs mo BceM rviaqKHM KpHBbIM L CD c kou- 
WaMu B ToUKax A u B. DyHKwHA map ToueK p; (A, B) ynoBneTBopseT, Kak He- 
Tpy4HO BueTb, AKCHOMaM MeTpHuecKOrO pocTpaHcTBa. Kpome Toro, 9Ta MeT- 
pKa, OWeBHHO, BHYTpeHHAA. 

B JlasibHelitiem MbI OyeM roBOpHTb, 4TO OOOOMIeHHBIM YeObIeBCKHH JIMHeL- 
HI sseMeHT (1) nopomgaeT BHYTpeHHioI0 MeTpHKy (2) *. 

Takum o6pa3om, Ha KBagzjpate D c momolibio MeTpHKH (2) oOoOmeHHEI 4e- 
ObIMIEBCKHH JIMHeHHbIN SIeEMeHT MOpoxwKaeT HEKOTOPOe ABYMepHoe MeTpHyecKoe 
MHorooOpasHe, KoTOpoe MbI Gyfem oOosHayaTD D;. 

Teopema 2. ITycmo @ D 3adan o600wennoltt “eOoluuescKui AUKetNoDLI 
anemenin (1). Toeda mxoeoo6pasue D;, nopostdaemoe sinum anemenimom, npedcmae- 
asem cobott mHozoo6paszue o2panuuenHol Kpueusnel 6 cmoicae A. JI. AaeKcandpo- 
ea (cm. ()); npu amom dynkuyua mxoocecme uy (M) coenadaem c enympenned uH- 
meepaAbHoll KpueusHOt aimozo MHOzOOOpa3ilA. 

3. Teopema 2 jlonycKaeT oOpameHHe B CJIeqyIOueM CMBICJIe: 

Teopema 3. JIlycmp R — mnoeoodpasue oe2paHuueHHolk KpususHel U 
G C R— o6aacme, e2omeomoppxuaa xKeadpamy D, npusem wt (G)< 2/2; 
o” (G) < m/2 (w* u w — nonoocumerdHole U OoMpuYyamerobHole 4acMuU BHYympeN- 
Hell UHMeepanbHott KpususHEL MHOzoOOpasua R). Toe2da 6 G moxeNO eeecmu cemb 
KoopOunam c obobOwenHoim ueOouueecKum AUHetiHoLM anemeHmom (1), Komopotti 
noposcdaem mempuueckoe mHoeoobpasue G;, u3z0mempuxrnoe oOzacmu G. II pu amom 
MOo#CHO cuumambo, umo A = 1/2. 


Jle#uHrpanckuh rocyapcTBeHHEIt Iloctynuso 
nejarorHyecKuH HHCTHTYT 4 1 1961 
um. A. H. Tepuena 


IIMTHPOBAHHASA JIMNTEPATYPA 
1A. Tl. Anexcaugapos, JAH, 60, Ne 9 (1948). 


* CormacHo A. JJ. Anekcangzposy (1), MeTplika p,(A, B) Ha3pipaeTcA BHYTPeHHeH, 
eCH pr (A, B)=infs(L) no Bcem raaqkum kpuHBbiM L B Dc xKopnamu A u B, rye 
n—1 
yuHa KpHBok s(L) onpeyensetca Kak TOUHAA BepXHAA rpaHHlla CyMM Day (X;, X;44); 


Z—06 
A=Xo, X1,..., X, =B—cuctema nocneqopaTerbHbIxX Touek Ha KpHBon L. 
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Jloxkxazagm Anagemun nayx CCCP 
1961. Tom 138, N 3 


MATEMATHKA 


10. H. BJIATOBEMJEHCKHH u M. H. ®PENJIMH 


HEKOTOPbIE CBOHCTBA JH®®Y3HOHHbIX MPOLECCOB, 
SABUCAWIHX OT TAPAMETPA 


(IT pedcmasaexno axademuxom A. H. Koamoeopoeoim 21 I 1961) 


PaccMoTpHM CTOXAaCTH4eCKOe YpaBHeHHe 


Xt (a, 0) — xs (a, w) = 
: i 


=|o (u, a, x (4, «)) dé (0) + | m (u, a, x4 (4, 0)) du. 


(1) 


B ypasuenuu (1) &, (w) = (En (), E2(),..., 2 (w)) —n-Mepupiit Bu- 
HEpOBCKHH MpoOuecc, OMpeseseHHbIM Ha BeEpOATHOCTHOM TIpoctpauctsBe (Q, M, P); 
o) (u, a, x) ae {oj(u, a, xh, j=1 was MaTPpHila, m (u, G,, x) ar (m* (u, a, x); 
m?(u, &, X),...,m"(u,a, x))—n-mepHbIH BexTop. Muterpanbl B npaBoli actu 
ypaBuenna (1) noHuMaloTCA Kak cTOXacTMYecKHe HHTerpauyt (cm. (7)). [Ipeqmono- 
XKUM, UTO 9JIEMCHTHI MATPHILbI O (WU, a, x) H BeKTOpa 17(U, a, X) paBHOMepHO yAOBerT- 
BopsIoT ycoBHto Jumma no x. Tora JoKaspiBaetca, 4TO CymlecTByeT Ciy4ait- 
Hast MapKOBcKkad yHKUMA x;(a, ©), MpHHUMaloMjad 3HayeHHA B 7-mMepHoM 
3BKJIHOBOM MmpocTpaucTBe R” u yOBeTBOpAIOUIaA C BepoxTHOCTHIO | paBeH- 
cTBy (1). Tlapametp a=(a1, d2,..., Gm) IPMHUMaeT 3HaYeHHA U3 HeKOTOPON 06- 
nactu A B R™. 

B HacTosleH 3aMeTKe MpHBOAUTCA PA pesyJIbTaTOB OTHOCHTeIbHO Herpe- 
PbIBHOCTH HW AudpepenuMpyemocTH x;(a, w) Mo a. 

Teopema l. J/pednonosncum, umo cywecmeyem nocmosxHaa C < oo 
makas, umo npu mobeix x, y€ Ra, BEA CR ueE 10,7], T< w 


S} loi (u, a, x) — ou, B, YI} |mi(w, a, 2) — miu, 8, 9) < 


Z, j=1 i=1 


<C (lo — BI + fx — yl)*. 


ITpednoaoncum maksice, 4mo Xo (a, w) OAR noumu éecex w HenpepoleHa no a EA. 
Toeda cywecmeyem cayuatinas PyHKuUA x;(a, ©), yOoesemeopstolan ypaeHenuro (1) 
uc 6eposmnocmow 1 HenpepoieHaa no (t, a) € [0, TxA. 
Teopema 2. I[Ipednoaoocum, umo oF (u, a, x), m'(u, a, x) Umefom Henpe- 
poleHble Oepanuxennole npouseodHele no ap, x" (i, j, r= 1, 2,...,4; 
= 1,2,...,m) do nopsdxka k + 1 ekarmuumenono. IT pednoaoocum makoice, 


va 


WMO Xo (a, w) u d’xo (a, w)/Oay... dal b+ bt... +Imn=l<k+1, dan 
noumu 6ecex w cyluecmeyIoOM, O2PAHUKeHbL U HeNnpepbleHel. 

Tozda Oana noumu ecex wu ecexliit+tle+... tly =1l<k cytwecmeyrom 
Henpepolenole no (t, a) npouséeodnvie Ceo (a, w/a‘ 200142 ot dam, Ecau mpe6o- 


R le 
ECan Z==(2h) 22 ney) Teed Qe TONN ue ee (Si—ap) : 
j=1 
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eame cytuecmeoeanua d' xo (a, w)/Oa3 dau? Bye daim AULLlb 6 CpedHem Keadpamus- 
nom * npu eexhit+ie+...+tl» =l<k+1, coxpansaa me oxe mpebo- 
6aHud OA G (u, a, xX) Um (u, a, x), 4MO U Boe, mo ime (a, w)/da2. ; - Oat? dai” 
maxoce OyOym cytuecmeosamb 6 cpedHem Keadpamu4nom npu ecex Ii, lz, .. ., ln; 
ht let... +lna=l<k. Habop cayuatineix bynxyut d’x, (a, w)/dou2 az Baim, 
tht... tln=l<k ydoeremeopsem caedyrowet cucmeme cmoxacmu- 
4ECKUX YPAbHEHUU: 
ax, (a, @) ax, (a, @) 


i i Ee] I 
1 20 m 1 2 m 
Oa, O., OC 00. es ee Oo 


5 O's (u, a, X, (4, @)) “O'm (u, a, x, (a, © 
ttl tiga pate Se (@) + ee (2) 
- aa, 2 OO 9 00,'00,°...0a,) 
Syecb 
Of (01, G2, .-., 4,3 x1 (a), x? (a), ..- , x7 (a)) of Of Ox. 
en 55, RO oa SLi ad Oa? 
i=1 
moray? (Po 
Oa;0a; Oa, \da; / ” 


M3 Teopempl 2 BbITeKaeT CJleqyromlan 
Teopema 3. JTycmp x*(w) ydoesemeopsem cmoxacmuueckomy ypae- 


HEHUIO 
t t 


x s 7 X 
x; (o) =x + \o(u, Xn (w)) dE, (w) + es xi, (w)) du. (3) 
0 

To2da, ecau o (u, x) um (u, x) umerom gees Henpepblenole npou3seoOnole 
Oo nopsd0Kxa k + 1 6katouumeaono no x’, r= 1,2,...,n, mo npu ecex l < k 
Ona noumu ecex w cywecmeyrom npouseodne1e d'x} (w)/d (x2)... a(x” )", 
h+lk+...+1,=l. Imu npouseodnole cytuecmeyrom make u 6 cpedues 
Keadpamuunom. 

Jina flokasaTesbceTBa ccbopMyJIMpOBaHHbIX yTBepxKJeHHH HaM MOHALOOHTCA 
clepqyroijee OOo0OmleHHe H3BecTHOH Teopemp! A. H. Kommoroposa o HempepbiBHO- 
CTH BEIOOPOUHEIX PYHKUMH mMporecca. 

Teopema. /Jycmb x, (w) — cenapabenrouoe cayuatinoe nose **, onpede- 
AeHHoe npu p € R” u npunumarowee 3HAYeHUA UZ N-mMepHOzo 36KAUOOBA Npocm- 


paxcmea R"- Tozda 012 mozo, umobot x, () Cc eepoamxHocmero 1 OeL20 Henpepele- 
HO nO Wt, Oocmamo4Ho, 4moOol NDU HeKoMmopolx y > 0, & > 0 eoinoANsAAOCb Hepa- 
BeHCN6O 


M || Xp. () eee (w)|["< Clip — we 4 ae 

TloKa3aTeJbCTBO STOH TeOPeMbI MpOBOAHTCA AaHaJIOrHYHO Ciyyaio m= | 
(cm. (+), cTp. 576). 

C MOMOUIbIO POpMy.Ibl 3aMeHbI MepeMeHHBIX B CTOXACTHYeCKHX HHTerpa- 
ax (*) pH BbINOTHEHHH ycJIOBHH Teopemp! | yyaeTcad JoOKa3aTb cweLyroulee 
HepaBeHCTBO, CIIpaBeqIHBOe MpH WebIX MOJIOKUTEBHBIX 7: 

2 
M || x(a, ©) — x.(8, ) |" <C,(a— Bl" +|t—s]"); (4) 
a,BEA,?, sé[0, T]. 
H3 nocmeqHero HepaBeHCTBa, B CHIy ChopMy.IMpoBaHHoro BpIlle OOoOmeHHA 


Teopempt A. H. Kosmoropopa, BbiTekaeT Teopema 1. (Hesapucumo Teopema 1 
Opa JoKkasana VM. B. Tupcanossim.) 


* T. e. mpezer B onpeyeneHHH MpOH3BORHOH NMOHHMaeTCA Kak ‘Bpewem B cpenueM KBa- 
paTuyHoM. 
. ** TIpu ecTecTBeHHBIXx MpeaNONO-KeHUAX 1A moOoro moma x, (@) cyulecTByeT 9KBu- 


BaJleHTHOe emMy cemapa6ebHoe nose a3 (a). 
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TloscHuM JoKasaTeIbCTBO Teopembl 2 Ha CAyaae n = m = 1 = 1. Cayuait- 
Hble yHKWMH x;(8, w) HM x¢(8’, ) ABAAIOTCH pelleHHAMM ypaBHeHua (1) npu 
x, (B, @) — x; (B’, w) 

eae ee 


a=f8 wu oa=8' coorsetcrBeHHo. OyHkunaA yf?’ (w) = 


YHOBJICTBOPACT YpaBHeHHtO 


t 
, ~ 6 (u, B, x, (8, @)) —s(u, Be xy (B, @)) 
yf" (w) = yee" (w) + \[ eee 
0 


o(u, B’, x, (8, ©)) —5(u, B’, 4, (B’,0)) 
+ EG aaa) E(w) | bu 0) + 


t 
m (u, ’ xy (B, @)) —m (u, BY xy (B, @)) 
oboe =a ii 


0 
Us Xu (8, @)) —m (u, B’, xy (B’, )) , ‘ 
SET Ae Oe 5) 


Ypapuenne (5) copmMecTHO c ypaBHenvem (1), B3ATBIM IpH a = Bu a = 8’, 
oOpasyeT cHcTemy cCTOXacTH¥eCKMX ypaBHeHH Jia cayyaiuol dynKuua 
21 (8, BY, o) = (%4 (8, w), x4(8’, »), yf?’ (w)). Tlonpsyacb Tem, TO o (u, a, x) 
um (u, a, x) Mucepeniupyembl, HeTpyIHO JOKasaTb, TO KOSpPULMEHTHI ypaB- 
HeHMsA (5) yROBIeETBOpAIOT YCJIOBUAM, OOeCHeUHBaIOWHM CYyILeCTBOBaHHe pellle- 
HHS CHCTeMbI CTOXACTHYCCKUX YpaBHeHHH Aa dbyHKuuH 2;(8, 8’, w). Jaa go- 
Ka3aTeMbCTBA CyWleCTBOBAHHA MpOMsBoqHol dx;(B, w)/dB = lim y?8 (w) qo- 

BB 


a. 


cTaTOuHO yOeqUTECA B TOM, 4TO 2;(8, 8’, w) OymeT c BepoxTHOCTHIO | HenpepEIB- 
Ha no (¢, B, 8’) npu te [0, T], 8, 8’ € A. TlocnenHee yrBepayenve BEIBOAUTCA 
v3 o6oOuleHHOH Teopempl A. H. Kovimoroposa c NOMOMIbIO HepaBeHCTB, aHaso- 
ruuupix (4). M3 mpocterx oeHoK JJIn CTOXaCTH4YeCKHX ypaBHeHHii BHITeKaeT, 
uTo dx;(8, »)/dB yRoBleTBOpseT YpaBHeHHIO 

t 


dx;(B,@) — dxy(B,@) _ ¢rd5(u,B, x, (8, 0)) , 25 (u, B, x, (B, @)) dx, (B, ©) 
at Ne ee al 


0 


[Am (us Bs Xy(B, @)) , Am (u, B, %y (B, ©) 4 (B, ©) 7 

o) [scatateoa aerate a | au, (9) 
0 

KOTOPOe ABIACTCA MpeebHEIM Jia (5) npn B’ — 8. W3 Hepapencts, mog06- 

HBIX (4), HeTpyQHO BEIBecTH, 4TO y%F’ (w) cxoguTcs K dx; (8, w)/dB u B cpeqHem 

KBaJipaTHuHOM. 

Sameuaune 1. Kosdpunnentsl ypaBHeHvi Ia CTapuIMx npoH3sBor- 
HbIX, BOOOILe TOBOPA, pacTyT ObicTpee 4em ||x||, H NOsTOMY CyecTBOBaHHe pe- 
WIeCHHA CHcTeMbl (2) MpHXOAHTCA LOKa3bIBaTb OTJe/bHO. 

3ameuaune 2. C Momomlbio HEKOTOPHIX JONOJHUTEIbHBIX NOCTpOeHHii 
MOXKHO B TeopeMe 2 H30aBHTbCA OT TpeOOBAHHA OpaHHYeHHOCTH MpOH3BOAHbIX: 
WOcTaTOUHO, UTOOBI JId HeKoToporo N < co OHM pocaH He OpicTpee uem |x|”. 
Ecam He 3a00THTBCH O CXOMMOCTH B CpeHEM KBalpaTHYHOM, TO OT Xp (a, w 
JOCTATOYHO MOTpeOOBaTb CYMIeCTBOBAHHA H HEMPePbIBHOCTH JIA MOUTH BCeX 
w BC€X YACTHBIX MIPpOH3BORHEIX 10 Gp, p= 1,2,...,m, No mopayka k+ 1 
BKJIOUMTEJIbHO. 

Anasloru4Ho ycHuIMBaeTcA Teopema 3. 

SameuauHne Bb. Ecuu xt (a, w) — OHOMepHad CayualHad MapKOBcKaA 


(pyHKUMA, YOB/JeTBOpsAIoMlad ypaBHenMio (3), TO ypaBHenue Ana dx (w)/do 
uMeeT BH 
t t 
dxf (@) ds (u, x2(w)) dx% (w) Om (uw, xt (@)) dx (w) 
ag 1 (0) +) tu. 


0 0 


OTO ypaBHeHHe MOXKHO PellIHTb B ABHOM BUJe: 


: ax$ (0) _ hi foot (OD) ae ee CPO Lt ee 


da Ox 2 Ox 
0 0 


YkKaxKeM HA HEKOTOPbIe MpHMeHeHHA NOJYYeHHBIX pe3ybTaTOB. IlycTp 
xX, (w) — pellienwe cToxacTwueckoro ypaBHeHua (3); x*(w) =x; f(x) —k 
pas HeIIpepbIBHO Auddpepenunpyeman *PyHKuuA. Torga, ecu BbIMOJHEHBI yCuJIO- 
‘Bus Teopempl 3, dyHkuua wu (x, t) = Mf (x*(w)) uMeeT HempepbiBHble yacTHBIe 
NpOwsBosHbIe 10 x7, fF = 1, 2,..., m, MO NopayKa & BKMOUNTeNbHO. C Apyrou 
| CTOPOHBI, H3BecTHO, 4TO, ec bynKins u (x, t) = Mf (x*¥(w)) o6nagaetT He- 
IIpepbIBHBIMH YaCTHLIMH TpOH3BOAHbIMH JO BTOpOrO NOPAAKa BKJIOUHTeEIbHO 
HOWE) 2 TO 


a n 
Bo Seu dgtant Betting m 


ee j=1 


n 


Tae ay (t,x) = Df, xol t,x), (t,x) = mit, x), i, 7 =1,2,...,0. 


k=1 

Takum oOpa3om, ecu Gi (¢, x), mé(¢, x) MMeIoT HempepHiBHble orpaHHuex- 
HbI€ YACTHbIe MpOH3BOAHBIe Mo x’, r= 1,2,..., nm, HO mopayka k++ 1 
u f (x) — HempepbIBHbIe 4acTHbIe MpOHSBOLHbIe JO MOpALKa k BKJIOUNTeMbHO, 
TO pelieHve 3aqauu Kouim ua ypaBHenua (7) Takxe HMeeT HempepbiBHble 
“YaCTHBIe MpOMSBOAHbIe 0 x’ WO MopAlKa k BKINOUHTebHO (MaTpuua a;;(t, x) 
MOKeT ObITb H BbIPOKeEHHO!). 

B 3aks1oueHHe ccbopMyJIMpyem CyleqyIollyio TeOopeMy, ZOKAa3aTeJIbCTBO KOTO- 

poH OCHOBbIBaeTCA Ha Teopeme 2 

| Teopema 4. [Iycme x(a, ©) — cayyatinan dynkyua, yooeremeopanwan 
ypasnenuro (1), Koadbpuyuenmo: Komopoeo obAadatom Henpepolenblmu OepaHu4en- 
HOIMU Y4ACMHbIMU NpOUseodHbiMuU OO emopozo nopxOKA éeKAMOUUMeABHO. O6osHa- 
uum t%(w) = inf {t: x;(a, w) € D}, ede D — obuacmo 6 R*, apanxuyaTl Komo- 
poi umeem Henpepelexo eparyarowyyrocan HopMads. Toeda, ecau det | {04 (t, x)}"|=- 0 
npu x€T ut >0, moc eepoamuocmor | 


ate (@) a 


oa, 


m 
OAK 6CEX , Kpome HeKomopoeo mnoocecmea A (w) € R” mepot Jledezea ny Ab. 
ABTopbi BbIpaxkaioT OmarogapHoctb E. Bb. JibinkuHy 3a NocTaHoBKy 3ayauH 
M pA CyUlecTBeHHbIX 3aMeuaHHH. 


MockoscKHi rocyapcTBeHHbI yHHBepCcHTeT Tlocrynusio 
um. M. B. Jlomonocosa 14 I 1961 


UHMTHPOBAHHAS JIMATEPATYPA 


1 ]ix. JL y 6, Bepoaruoctusie mpoueccsi, WJI, 1956. 2 K. I1t 6, Nagoya Math. J., 
3, 55 (1951). 
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Jloxrnann Akanemuu nayk CCCP 
1961. Tom 138, Ne 3 > 


MATEMATHKA | 


M. C. BPOACKHH 
KPHTEPHH OXHOKJIETOUHOCTH BOJIbTEPPOBbIX OMEPATOPOB | 


(ITpedcmaeaexo axademuxom B, H. Cmupnosoim 9 I 1961) 


Ilycts A — BombTeppos * onepatop, AelicTByIOWMH B CenapaOeIbHOM TWJIb- 
OepTOBOM IipocTpauctBe $. Ecuu $1 uw $2 — ero HHBapHaHTHble NOAMpocTpan- 
cTBa (G1 CHe, dim {H2 6 H1} > 1), To, B cumy Teopemp: Aponmaiina u Cmuta(?), 
cyllecTByeT TakKOe€ HWHBapWaHTHOe NMOMMpocTpaHcTBo $s, 4TO Hi C Hs C He. 
Onepatop A Ha3biBaeTcH OMHOKAECTOUHBEIM (?), CCH OHO M3 MOOEIX 
JIBYX e€fO HHBapHaHTHBIX MOAMpocTpaHcTB NpHHasexKuUT Apyromy. B uactos- 
uleHi CTATbe yCTaHaBIMBaeTCA HeOOXo{MMOe H MOCTATOUHOE yCJIOBHe OHOKsIe- 
TOUHOCTH ONepaTopa A, KOTOPpOMy YOBJeTBOpAeT ero XapakTepHcTH4ecKkan 
onepaTop-PyHKUHaA. 

1. O6o6maa onpezenenve M. C. JInpuruua (3), mpeqcTaBHM MHMMy10 4acTb 
A— A* 
ai 
weHHe HEKOTOPOrO rHIbOepToBa MpocTpaHcTBa Hy u H, a J — JelicTByromni 
B §w onepaTop, yAOBeTBopsIOWnHH ycuoBuam J = J*, J* = E. Oneparop- 

@yHKUHA 


onepatopa A B Bugle = RJR*, rne R—BmonHe HempepbiBHoe oTOOpa- 


W (\) = E — 2iR* (A — AE)ARI (1) 


Ha3sbIBaeTCH XAPAKTeEPUCTHUYeECKOH Ana onepatopaA. Ecau § — 
HeEKOTOpoe MOAMpocTpaHcTBo B $, TO oMepaTop-dyHKuHA 


Wo (A) = E — 2iRy (Ap,— ME) Rol (Ap,f = PoAf (f €G0), Ro = Pok), (2) 


re Py — omepaTop NpoekTHpoBaHua Ha So, HasbiBpaeTCA Npoe ku He if 
W (A) Ha §> MW O6o3Ha¥aeTCA CHMBOJIOM IIpg, W (A). 

Viz o6jel TeopHu xapakTepHcTuyecKkHX yHKuHH (*, *) BhITeKaeT Cuemyrorlee 
yTBepxKeHHe: 

Jlemma 1. Ecau 6 npocmpancmee § cywecmeyrom makue omauunole Opye 
om Opyea uneapuanmuxole omHocumenbHo A nodnpocmpancmea $1 u H2, 4mo 
IIp 5, W (4) = pg, W (A), mo onepamop A Kommymupyem c HeKomopeim He- 
CKQAAPHOLM YHUMApPHbIM Onepamopom. 

Ham nouafoOutca Takxe: 

JIemmMa 2. Ecau onepamop A kommymupyem c HeKoMopbim HecKAAAPHoLM 
yaumapHelm onepamopom U, mo § = $Y @H” (6™ +0, k ='1, 2), ede 
§9 u §° uneapuanmne omnocumeasno A. 

we 
WojkKasateabcTBo. O6o3sHauHM Yepes Hp COBOKYMHOCTb BCex co6- 
aN. * 


CTBEHHbIX BEKTOPOB olepaTopa , OTBEUAIOULHX HEKOTOPOMY OTJIHYHOMY 


2i 
OT HYyJIA COOcTBeHHOMY 3Ha¥eHHIO. Tak Kak $) KOHEYHOMePHO H HHBapHaHTHO 
oTHocuTeIbHO U, TO B $» CyulecTByeT CoOcTBeHHBI BeKTop f onepatopa U. 


Monaraa Uf = tf, o6o3nauuM uepes § noxmpoctpanctTBo, cocToslee H3 BCex 


* Onepatop A Ha3bIBaeTCA BOAbBTEPPOBBLIM, CCH OH BMOMHeE HeMpepbIBeH H He 
HMCCT OTJIHYHBIX OT HYJIA TOUeK CHeKTpa. 


D412 


| 


. 


es g, Aaa KoTopnix Ug = tg. Jlerko puget, uto § u H? =HE H™ 
_ WHBapHaHTHbI OTHOCHTeIbHO A. 

_ 2. Onepatop-yukuua W (A) o6nagzaer cnemyioujumMu CBOlcTBaMH: 

; ]. ®ynxuusa W (A) pasnaraetca B Cxo_aniHiica mo HOpMe pay 


& 


WA)=E+—W+eWet... (r=e0), 


rye W; (k = 1, 2,...) — BmomHe HempepbiBHble onepaTopEt. 
I. W*(A) JW (A) —J >0, Ima >0; W*(A) JW (A) — J =0, Ima = 0, AO. 
_ CoBokymHocTp BCex OnepaTop-PyHKUHH, yOBeTBOpAIOMLMX ycnoBuam I u I], 
o6o3HauuMm yepes (2,). MoxHo noka3aTb, YTO KaxKaa tyHKUMA 3TOFO Kuacca 
_ABJIACTCA XapaKTepMcTMueCKOM IA HeKOTOPOrO BOsbTeppoBa omepaTopa. 
Tlyctp Wi (A) u We (A) npnHannexart Kaaccy (Q)). 3anucs We (A) < Wi (A) 
OyleT O3HAYaTH, 4TO CylecTByeT Takad (yHKuNA Ws (A) € (Q)), aro Wi (A) = 
= W2 (A) Ws (A). B stom cyuae Oyyem roBopuTb, uTO We (A) —enutTeap 
‘dyukuun Wi (A). Ecam nofmpocrpaxctso §) HHBapHaHTHO OTHOCHTeIbHO A, 
to W (A) =IIpg, WV () Ipgeg, W (A) (°%), mpusem cynxuau IIps, W (A) 
4 TIipgog, W (A) aABIaIOTCA XapaKTepHCTHYeCKHMH COOTBETCTBEHHO JIA BOJIb- 
TeppoBbix onepaTopoB PyAf (f € Ho) u (E — Po) Af (fF €H SO Ho), H mMOsTOMy 
“puHaiexaT Kmaccy (Q,). Takum o6pa30m, KaxKOMy HHBapHaHTHOMy noj- 
“mpoctTpaHcTBy onepaTopa A COOoTBeTCTBYyeT JeIHTeb erO XapakTepucTuYeECKOi 
onepaTop-byHkuun. Jlerko mpoBepuTb, YTO OOpaTHoe yTBepxKeHHe HeBepHO. 
- Onepatop-dyHkunio Buya 


TO) =e HA Py (ot>0, PIP =(0), 


rae P — onepaTop mpoeKTHpoBaHHA Ha OJHOMepHOe MOLMpPOCTpaHcTBO B Hy, 
OyjieM Ha3bIBATh 9M EMC HTAPHOH. OvueBuyHO, 4TO BCe 3JJeMeHTapHble 
“@YHKIMA mpHHatnexat Knaccy (Q,). [Be semenTapHbie dyHKIHH 


P= h+ Py, T= Ek +4 Py 


yCJIOBHMCA Ha3bIBATh NMOTOOHBIMH,. ecw Pi = Po. 5 

Ilyctb W (A) = Wi (A) We (A) (W;, (A) € (Q,)). Bynem rosoputb, To 
Wi(Q))—npaBuaAbHHh Qenutenb dgynkunn W (A), econ Wi (A) . 
u We (A) HeBO3MOxKHO MIpefcTaBuTb B Bue 


~ Wi (A) = Wu (A) Wee (A), Wa (A) = War (A) Wee (A) (WA) € (Q,)), 


re Wiz (A) x Was (A) — nogoOuble 3emMeHTapHEie PyHKUHH. 


Jlemma 3. Ecau mxoocecmeo eexmopoe euda A" Rf (f € Hw, n =0, |, 2,.. .) 
NOAHO 6 $, mo Oeaumenb W1 (A) @yxKyuu W (A) 6 mom uU moAbKO mom Cay4uae 
coenadaem c npoekyueti amo dynkyuu Ha HeKOMOpoe UxeapuaNmMHoe Nnod- 
npocmpancméeo onepamopa A, Kozda on npaésuAonolit. 

Jlemma 4. Ecau W: (A) — nenpasuronolti Oeaumeno qbynkyuu W (A), 
mo cytuecmeyiom makue npasuronole Oeaumenu We (A) u Ws (A), amo We (A) < 
<< Wi (A) < Ws (A) uw Ws (A) = We (A) Wa (A), 20e Wa (A) — anemenmapnaa 
QyHKyun. 

_ 3. XapaxTepuctuyeckyro onepatop-pyuKuuio W (A) Cyfem HasbIBaTh y I OF 
PARLOUCHHON, ec OMUH U3 MOObIX WBYX ee JeMHTeNeH ABIAeTCA JemHTe- 
eM Jpyroro. 

Teopema . /I/pocmoti* soasmeppos onepamop A 6 mom u morvko mom 


* Bombteppos onepatop A HasbipaeTcAd MPOCTHM, ecHH B H HeT No_NpocrpanctBa, 
aHHysMpyemoro onepatopama A u A*. Ecnu A—npoctTol BombTeppoB onepaTop, a 
P)—MpoekTop Ha ero HHBapHaHTHOe NOAMpocTpaHcTBO Ho, TO MHOMKeCTBO BeKTOPOB BHA 


A"RE (FG Sy, 1=0,1,2,...) monHo B &, a MHOxecTBO BeKTopoB Buga A”PoRf 
(f € Sy, n=0, 1, 2,...) momHo B Op. 


2 FAH, 7. 138, Ne 513 


cayuae oOKOKAemoueH, KO2da e2o0 xapakmepucmiuueckan onepamop-Pynkyus 


W (A) ynopsdouena. 
TMoxa3ateapcrTso. [ycrs W (A) — ynopsqouennaa dynkuua. Ecau 


onepatop A He OfHOKJeTOYUeH, TO CyIeCTBYIOT TaKHe HHBapHaHTHbIe OTHOCH- 
TENbHO A noxnpoctpaHcTBa §1 H $2, YTO HH OHO M3 HUX He NpPHHaAexutT 


pyromy. Tpoexunn Wi (A) u WV; (A) bynKuun W (A) na 9TH NO_MpocTpanctBa 
CpaBHMMBI Me2xK/Ly co6oH. Ilyctb, Hanpumep, W1 (A) < V; (A). Ws nemmer 3 
MW COOTHOMIeHHH / 


Wi (A) oe Wi (A) W2 (A), W (A) = Wi (A) We (A) Wa (A) (We (A), Ws(A)E (Q,)) 


cnenyeT, ato Wi (A) — npaBHsbHEl JeluTeib dyHKUHH Wi (A). TIpumenaa 
cHoba siemmy 3, HalijeM Takoe HHBapHaHTHOe OTHOCHTeAbHO A NOsNpocTpaHcTsBo - 
§2 C $1, 4To mpoekuna W (A) Ha He Gyger pasna Wi (A). Tax Kak $2 = $1, 
To, B cHly sem 1 u 2, npocrpaHcTBo § npesctaBumo B Bue § = § @ §” 
(9 + 0, k = 1, 2), rne $9 n §® unsapnantun orHocutenbuo A. 

BpellemM omepaTop mpoekTHpoBaHHua P™ (k = 1, 2) ua NOAMpOCTpaHcTBo 


§” uw paccmorpum mpoéKnun 
VO) =e 2iR*p® (Avene ME)2P™RI (k= 1,2). 


Onua w3 9THx mpoekuwii, nanpumep W™ (A), gomKHa ObITh JesHTeNem 
BTOpoH 


va) = wa) W™ (a) (WW (A) € (Q)). 


Pasyiaraa B pA o6e uacTH NocueqHero paBeHCTBa B OKPeCTHOCTH GeckoHey- 
HO yaJieHHOH TOUKM HW CpaBHMBaA KOSpPMUMeHTH! pH 1/A, nomyaHM 


PPO) R= R° PER AH a Oe (3) 


Hu ono H3 NOAMpocTpaHcTs 5” u §® ne moxer aHHYJIMpOBaTbcaA one- 
* “ 
, TaK KaK B IIpOTHBHOM Cylygae Onepatop A He 6yyeT mpocTHM. 


Aves 
paTopom —- 
CyeqoBaTesIbHO, B NOMMpocTpaHcTBe Bye HaleTcaA cCOOCTBeHHBIN BeKTOp 

a fe 
e (\e| = 1) onepatopa —-— , KoTopomy cooTBeTcTByeT OTHYHOe OT HYJA 


coOcTBeHHoe 4vCIO w. Takum o6pa3om 
(RIHIR' e, &) = (45 (p™ — pp AA, ¢) — oi, 


YTO IPpOTHBOpesHT paBeucTBy (3). 

Ilyctb Tenepb A — OMHOKNeTOUHHIN OnepaTop. Tora cpaBHHMOCTb mByX 
MIpaBWJIbHbIX ewuTenel dyHKunn W (A) ovepugana. CpaBHuMocTE TeiuTenev 
B OCTAJIbHBIX CJyYaAX JerKO CuleqyeT W3 JemMbl 4. 

Tlocrynuio 


OneccKHii rocyapcTBeHHbIli MeqarorHyecKHH HMHCTHTYT 
um. K. J. YuuucKkoro 9 I 1961 


UHTHPOBAHHAS JIMTEPATYPA 


1H. Apoumannu, K. T. Cmut, Coop. nep. Matematuka, 2, Ne 1, 97 (1958). 
2M.C.BpogacKuih, JAH, 111, Ne 5, 926 (1956). SoM. Cz Jiupwnu, Mateo. cOopH., 
34 (76), 1, 1455(1954) hese ee Bpoacknu hi, Mateo. ree 39 (81), 2, 179 (1956). 
5 M.C.B pone ku ii, M.C. JI upimuu, YMH, 13, B. 1 (79), 3 (1958). ¢ M.C. Bpogz 


cKHi, JAH, 97, Ne 5, 761 (1954). 
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Jloxrzagnm Anangemunw nayrx CCCP 
1964. Tom 138, NM 3 


MATEMATHKA 


B. H. BYPOB 


OB ANNPOKCHMALHM ®YHKUMA NOJIMHOMAMH, 
YMOBJIETBOP AIOLUMMH HEJIMHEMHbIM CBA3AM 


(IT pedcmasaeno axademuxom B. H. Cmupxoevim 9 I 1961) 


1°. Ilycrb Ha KommakTe Q 3alana HenpepbIBHaA BelllecTBeHHad PyHKuNA f (q) 
4 yKa3aH Kylacc K BellleCTBeHHbIX OOOOUIEHHbIX MOJIMHOMOB Bua 


n 


y (9) = >} Mgr (9), (1) 


k=1 


we {Px (9)}? — cucTema u3 n sMHeliHO HeSaBMCHMbIX HM HeMpepbIBHLIX Ha Q. 


pyHkuui. Ilyctb Tpe6yeTca paBHOMepHO allmpoKCMMHpoBaTb yuku f (q) 
IOMHOMAMH (1), NOAYHHEHHBIMH 3aJ,aHHbIM CBA3AM, O KOTOPBIX MOlfeT peub 
ImKe B 2°, 

Jina. Kaxjoro nomuHoma y (q)€ K nonoxuM 


L(y) = max |7(q) — 9 (9) |, (2) 
9&Q 


ipHuem yepes FE (y) Oyqem o603HadaTb MHOMKECTBO BCEX TOUCK MaKCHMAJIbHOrO 
*KOHeHHA y (gq) oT f (q), T. e. TOURK g € Q, BKoTOpEIX |f (g) — y (q)| = L; (y). 

Vispectuo (1), uTo Bcerga pa3peliuma 3aqaua Oo Hansyuutem (B cmpicne I]. JI. 
{eOnnueBa) npHOmmxenun dyHKunH f (q) nomMHOMamu u3 K. Tlostomy MbI Bmpa- 
i€ MOMOKUTS 


‘minds (y) =p . (3) 
y6K 
Tlepexoqa Ha YTreomMeTpHuecKH s3bIK, OYJeEM OTOXKECTBIATh NOJHHOM 
'(q) € K c ero u306paxaronlelt TOUKOH (a1, Q2, ..., Qn) B M-MepHOM Mpocrt- 
ljaHCTBe KoadpdunvenToB R,. Tora cOBOKYMHOCTb BCeX NOJIMHOMOB Halsyuuie- 
0 npHOnmum«enua faa f (gq) MoxKHO HCTOMKOBATb KaK OrpaHH4eHHOe, 3AaMKHyToe 
| BbITyKioe MHOwecTBO V* =V,*C R,z. Uepes S,« o603HauuM rpaHuny V,-.. 
Ecau L > pp", To paspeuctso L; (y) = L, oueBuqHo, peaiusyetcaA Ha Hemyc- 
OM MOMMHOxKeCcTBe MOMHOMOB H3 K, KoTopbie OOpasyioT B R, 3aMKHYTy10 M10- 
epxHocTb S;, orpaHwuuBalollyio BbilyKoe Teo Vz. Acuo, aro mpu L’ < L” 
eM MMeTb 


VeCVi, Spy f\ Siu =A. (4) 


2°. UrTo6bl HasIOKUTb CBA3b Ha NOMHOMEI (1), BEI_enHM BR, HemlycToe 3aMK- 
'yToe MHOxecTBO 2 H oNpefeuM Ooee y3KHH KJIaCC NOMMHOMOB cpaBHeHus 
‘oC K, cuntaa y (9) € Kg Torga HM TombKO Tora, Korpa (a1, dz, . . ., An) EQ. 
))) KOHKpeTHBIX Cay4uanx MHOKeCTBO {2 MOXKHO 3aaBaTb, HalpHMep, HepaBeu- 
TBaMu 


tj Soi(y)<B (G§=1,2,...,P), (5) 
re w; (y) — HeNpepbiBHLie PyHKUMOHAIIBI, a oj, Bj; — NOCTOAHHBIe 4HCIa, OGec- 

MBaroulve JomycTHMocTb cBa3eH (5), T. e. HemyctoTy &. B yacTHocTH, 3To 
f 
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} 


MOFYT ObITh H HeOMHOKpaTHO M3y4aBuIneca (2-*) nMHelHbIe CBA3H 


wp y) = Dy One rep =) ce pe ere (6) 
R=) } 


Onpenemeunune. y" (q) Ha3piBaetca 9KCTPEMATbBUBLM IO 
HHOMOM cynkuun f(g) B Knacce Kg, ecuu y* (9) € Ko 4 Aaa Hero 


L; (y’) pa (y) = Pa. (7) 


CoBOKYyMHOCTb 4300p axKaiOllUx TOUCK BCe€X 9KCTPEMAJIbHbIX MOJIMHOMOB- 


B Tipoctpancrse R, o603Ha4uM Vo. 

3°. V3 coornomtenni (4) x SAMKHYTOCTH MHOxKeCTBA Q BbITeKaeT CyDLeCTBO- 
BaHHe HavMeHbilero 3HayeHHA L > p", pM KOTOpoM Mepeceyenue OFS: 3 He- 
nycto. B cBorw ouepedb, OTCIosa caenyer: 

Teopema l. Aza ecaxou HenpepoleHou Ha Q gbynkyuu f(g) cyuyecmeyem 
no Kpatineli mepe OOUH aKCMpeMaAbHOLi noAUHOM y" (gq), Npu4em 


69 = mini, Va = 2MSep- (8) 


ONSp+A 


* oe 
IIpn stom, ecuin Q BEInyKNO, TO Vg TakKxKe BbINYKO H JIeKUT B ONOPHON MIA 
Vog THMepiocKocTH. OLHOBpeMeHHO Ha KoMMakTe Q cyulecTByeT oOmlaa Oa3a 


(cp. (*°)) CoBMecTHBIX ToueK yKIOHEHHA BC€X IKCTPeMAJIbHbIX MOJIMHOMOB. 

Teopema 2. J[Ina @Ouncmsexnocmu akcmpemanoHoeo noaunoma y" {q) 
docmamouno, “model BoinyKaad OOoAOUKA MHOCecmea Q OolAa CMpozo BELNYKAOL, 
He codepacana exympu ceba mouek V* u umobol noBepxHocmb ee YyeAuKOM codep- 
wanacod 6 QQ. 

HerpyAuHo pacnpoctpaHuTb c sMHeMHoro cJly4aa KpuTepHi Bb. A. Ppima- 
peHKo (#2), 

Teopema 3. J[za moeo umo6a noaunom y* (q)€ Ko O60la axcmpemaro- 
Holm, Oocmamo4Ho — a 6 cayuae eoinyKAocmU mHooecmea S2 U HeoOxXOdUMO, — 
umoOot OANA BcaKkoeo noauHoma y (q) E Kg oKa3anoco 


qeE(y* 


; 
4°. Tlyctp Q BbImyKo u ys © Va. Tora, ecru Taxxe y* Vo, To Heobxo- 


JAMO 
min {ty (9) — yy (9)1 If (9) — ¥% (9)1} = 9. (10) 


9GE (Yo) 


Hao6opor, ecuu momunom y* (q) € Ka YROBNETBOPACT COOTHOLIEH M0 (10), 
TO IIpH ROCTATOUHO MaJIbIX A > 0 MOJIMHOM cpaBHeHus y" (q) + A [y"(q)—y; (9)] 
OKaKeTCA IKCTPCMAJIbHBIM. 

BpefeHve mapametTpa A’ M reoMeTpHueckHe cooOpaxkeHHa WyHKToB 1°— 3° 
NOSBOIAIOT IpHMeHHTb TeOpHio OMHOMapaMeTpHyecKOH 3aa4H, H3J1IO%KeHHYIO 
B paOoTax aBTopa (°). Sto cmoco6cTByeT BLIACHeHHIO BOMpocoB OO oOmlem Buse 
IKCTPCMAJIbHBIX TOJIMHOMOB. 


min tly (@) — 9° @)I IF @) — OD (9) 


Teopema 4. /Tycmo y) (q) — o0uxK uz aKcmpemanonolx noauxomos. [aa 


mozo umobu y* (g) € Ke OblA makoe aKCIMpPeMANbNdLM NOAUHOMOM, OocmamouKo — 
a npu 6oinykaocmu Q u neobOxodumo — evinoAHeHue Ycaosuti 


N (y* — 9 NE (ys) HA, | (11) 

{ LF (9) — 96 (@)] sign [y* (9) — 95 the! 
pe peli OE er” ae Bale ei 12 
Sea ead iv —@) | i 4 


JEQ\NN (y*—Yo) 


20e N (h) o603snauaem mHooxecmeo ecex Hyaeti noaunoma h (q)€ K xa Komnakme Q. 
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Teopema 5. Ecau mxoscecmeo 2 nopoocdaem aunetinoie ceasu (6), 
mo oOuuit eud ecex IKCMPEMANbHOLX NOAUHOMOB Oaemca dopmyaoti 


y* (9) = 9° (q) + 4A (Q), (13) 


ede y" (9) — mo60t duKkcuposannoitt akcmpemaaonoiti noaunom; h (g) — npous- 
B0AbHOIL NOAUHOM KAacca K, yOoeremeopatoujutl ycaceuam 


opave 40) GU aE (14) 
N ) NEY) +A; (15) 
max | A (q) | = 1, (16) 
qEQ 


“u A — sroO0e 3snauenue us ceemenma [A-, A+], 2de 


7 [f (@) — ¥¢ (@)] sign A (q) — po 
Ngo es [eo re 
Lean |4(q) | 
seen ionk 
eer | [f (4) — yo (q)] sign 4 (q) + Pg \ (17) 
g€Q\.N(h) |4(q) | 


5°. M3ioxKeHHbIM TeOMeTpHYeCKHH MOLXO], OTKPbIBA€T BO3MOXKHOCTh JavleKo 
WAYULMX NpvwiowKenuik. Hanpumep, oOsieruaeTca anau3 3ayau annpokcuMallHu 
_MOJIMHOM€MH C HEOTPHILATeJIbHBIMH KOSPPUUMEHTAaMH, C 3aKPeNJeCHHBIMH KO9- 
(HIMeHTaMH Mp yKa3aHHbIX @, (q), perysApHO MOHOTOHHBIMH (!°) momHHOMAa- 
MH H Jip., Korja Q 3aBeqoMo ABsAeTCA BEInyKbIM. MoxkHO TakxKe, HA C «Epy- 
roro KoHUa» (cp. (°)), HanaraTb CBA3H, pH KOTOPbIX 3apaHee HamMeyeHHEIe 
MOJMHOMBI C paBHBIMH L; (y) OKaxKyTCA SKCTPeMaJIbHBIMH. 

B 3aks1oueHhe aBTop BbIpaxkaeT riyOoKy10 OularolapHOcTh npod. B. A. Ppi- 
MapeHKO 3a OOcyxKeHHe pe3yJIbTaTOB JaHHOM padorTHi. 


JlenHHrpagcKnh rocylapcTBeHHbIli Noctymuao 
mefvarornuecKHi WACTHTYT 5 8 I 1961 
um. A. HW. Tepnena 
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Jloxnxnagm AkagemMun nayr CCCP 
1961. Tom 138, Ns 3 


MATEMATHK A. 


M. WH. BHUIMK | 
KPAEBbIE 3AQAUH JIA KBASHJIMHEAHBIX ; 
CHJIbHO 3JJIANTMYUECKHX CHCTEM YPABHEHUHA, | 


MMEWOUWNX WHMBEPrEHTHY!IO ®OPMY 4 
(IT pedcmaeazHo akademuxom C. JI. Codoacevim 7 I 1961) | 


JloKka3aHbI TEOPEME! O Pa3PeLIHMOCTH HM €AMHCTBEHHOCTH pelIeHHA KpaeBbIx 
3afay JId HeKOTOporo KJlacca KBa3HJIMHeHHbIX CHCTeM JHddepeHUMabHbIX — 
ypaBHeuult. Ppy6o ropopa, 3TO — TaKHe CHCTeMBI, JIA KOTOPbIX COOTBETCTBYI0- 
UlHe ypaBHeHHA B BapHauHAX OOpa3yloT CHIbHO SAMMNTHYeECKHH ONepaTop (2). 
Ja Toro 4TOGbI paccMaTpHBaeMble 3afa4uH Obl Mp JMOObIX JAHHEIX HM B OOOH © 
oOaCTH pa3pelMMbl, MpeWMouaraetcA, KaK HW B JIMHeEHHOM CJLy¥ae, MOMOKH- 
TeIbHOCTb KBaqpaTH4HOH ChopMbl OMepaTopa B BapHanuax. B nepBoH uacTH 
3aMeTKH MbI IIPHBOJHM MOJIyYeHHbIe pe3yJIbTaTbI B CcaMOH OOuleH chopMe, u 
MOSTOMY HaJiaraeMble OrpaHHueHHA MMeIOT (PYHKUMOHAJIbHYIO (OpMy, BO BTOpOk 
YaCTH MIPHBOAATCA WOcTaTOUHble aslreOpavyeckHe YCJIOBHA, IPH KOTOPbIX cipa- 
BEJJIMBLI TCOPeMbI O Pa3PeLIHMOCTH HM O CAHHCTBEHHOCTH pelleHHa (cM. (*)). 

1. B o6nactu D C R* c rpannuet I gana cuctema: 


L(y = Dy (— 1)! *'DeAa (x, Dyu) = h (x), (1) 

Jaj,tx\|<m 
re x = (x1, x2, . 6. , Xa) Da =O VOxe ... Ox"", a =(a1,..., Gn), |a| = 
=o+...+o,D,)=E (equununbii onepatop). Oynkuun u = (u1,..., uN), 
h = (h},..., AY), Aa( )=(AL( ),...,Ad ( )) npwuumaror BekTopHbie 


3HaueHHa BRN, mpnuem Ag (x, 0) = 0. Takum o6pa3om, (1) aBaaeTca CHcTemMol 
N ypapnenniit c N c nenspectunimu u/(x). Umerca pemenne (1) npu rpanwuanpix 
yCJIOBHAX MepBoH KpaeBol 3aya4un: 

lp = Qo (x), .- -, O*1u/On™4 |p = Oma (x), xeETr, (2) 
HIM TIpPH Apyrux KpaeBblx ycuIOBHAX (cM. M. 2). 

JI1a MpoOcTOTH 3anHCH MbI CuvTaeM, 4TO omepaTop L (uw) (1) uMeeT ognHa- 
KOBbIM TopawqoK 2m OTHOCHTebHO BCex dbyHKuHH ut, ..., uN. C oveBHHbIMH 
H3MCHeCHHAMH BCe NepeHOCHTca Ha CJly4a, KOrla OTHOCHTeIbHO U* OH HMeeT 
MOPALOK 2p. 

Tloa pewienuem 3ayaun (1), (2) Mbl MOHMMaeM Taky1o (byHKWHIO U, yLoOBsJeT- 
Bopsioulyio Ha I’ ycnopusam (2), Qa KoTOpo 

[Ag (45407 8nd) = Ihevl +28} 
Mp w000H dyHKUHH v, YOBMeTBOpAIONleH HYJIeBbIM ycnoBHamM (2) HaT; 
[ , ] — o6nmHoe cKanapHoe MpousBeseHve BeKTOP-pyHKUMii; MO OMHAKOBBIM 
HHJ€KCaM @, 8,... BCIOAYy culeqyeT CyYMMMpoOBaTb Kak B (1). OueBHHO, YTO Mpo- 
cTpaucTBo V, d@yHKuHH v MH npocTpaHcTBo U, B KOTOpOM HIleTCA peleHne u, 
BbIOMPaioTCA B 3aBHCHMOCTH OT MopagzKa pocta A,( , ) NO BTOpbIM apryMeHTam, 
MpW4em Tak, YTOOLI MOALIHTerpaJibHble BbIPaxkeHHA B (3) Obi CyMMHpyembl 
(cM. mpuMepsl B 1. 3). Mpegnonaraetca, uto V) C U. Hanpunep, V, u U — ta- 
kue mpoctpancrsa tuna WY) (cm. (°)), yTo Aa(x, Dy u) € Lp, a Dav € Lo, 
I/p -+- 1/@ = 1. Mot orpanwuumca mMub cydaem TaKHX Mpoctpancts V, u U. 
Mbt npeqnouaraem, uTo Ja m060H dyHkunn we U wid w €U’ C U, U'= 
= U, xpaypatuunas [dopma no v GV, nH VU EV», Vo = Vy, 


A @; 0, 0) = 9D) (Ase (4, Do) Dao, D,01 (4) 
1a |el|Bl<m 


B ONpeeHeCHHOM CMBICJIC NOJIOMUTebHAA, HallpHMep: 


Aw; », 2) > o( S| [Daw Davi, Dav!) +. a peut, (1}) 
? i, (lo | =m 

TIpH4eM YWJICHbI, COOTBETCTBYIOUIMe MHOFOTOUHIO, MOryT OTCYTCTBOBATb, Aa (a) 

=(0A.( )/d(Dgw) npu dukcupoBaHHbIx a HM B — MaTpHa NopsALKa N; wan 


Aw;x0 > >) [(1+ D> |Daw?)**Deo.Dgo |. (Ia) 


B| =m 


rye — 6 > — 1. Bouee o6myne ycosua Ha A (_ +), Mp KOTOPBIX Hal BbIBOLbI 
CMpaBeLIMBbI, IpMBOAATCA B ipuMepe 4 1. 3. OveBugHO, A (W; V, V) eCTb KBal- 
paTH4Had cbopMa Bapwaiun onepatopa L B «ToUKe» w. 

Ilonaraa B oOeux uacTax (I1), coorBetcrBeHHO (I2), w = f + tv mM unTer- 
pupya no ¢ of 0 go 1, Mb nowyuu: 


L(y [A, (x, Dy ga 0) ) Ae (x, Diy, 0 (0 

‘She D(Davi|*F+ | Daf! |!) Davi, Dav] +... GG =1,...,N5 {lel = m), 
COOTBETCTBCHHO d 

I@>e [ (H+ DS Def [2 + >} |Dav 2) "Deo, Dev}. (6) 


CneloBatesbHo, B cstyaae (11) J (v) umeeT m0 D,v!/ nopsyoK pocta He MeHb- 
me 2 + 6;, a B cayuae (Iz) — He Menbute 2 — 6 > 1. 

Ycnosua (11) cBoxatca K ToMy, 4TO npu AnppepenunpoBannn A,( ) no 
D,v TopsgoK pocta yOpiBaeT Ha CMHHHLY, Mp 4yacTHOM ANppepenuMpoBaHHnH 
10.X mlopaqoK He BospacTaeT. Jia KpaTKOCTH MBI 9TH O4VeBHAHbIe OrpaHwueHva 
B OOWeM BUe 30eCb NOApOOHO He topMy.IHpyeM, a TOJIbKO MpHBOLMM B TpHMe- 
HeHHY K mpumepam (11. 3). OcHoBHEIM cpeyn ycoBui (Il) aBaseTca cieqyioulee: 


| [CAap (x, Dy (f + 2)) Dav, Dazl| +\ [CAea( ) Daz, Davl |< 
<eA (f+20,0)+M/(z)+c (Jol cm, |B] <m), (7) 


re ¢ >0 cKomb yrogqHo Mano; M = M (e) u C — nocTosHuple, He 3aBMCAHe 
oT v H 2; f cbuKcHpoBaHo; 6 — yHKuMA, OOpaitaomjasca Ha I’ B Hymb BMecTe 
_ ¢ HeCKOJIbKHMH MpOH3BOLHBIMH. 
TlocnefHee Halle ycoBue: HalifleTCA TaKOH NoKa3aTeb Pz > 1, 4TO 


|Aa{(x,D,(f + 2))b, < Cl (ve) + M (III) 


aaa v GVo. OveBuHO, YTO MpH MpoBepkKe BbINOHEHHA STOTO yCOBHA CcHeqyer 
MOJIb3OBaTbCA TeOpeMaMH BVIOXKeHHA. 

Cuctemy (1) Ha30BeM CHMJbHO J9NAMNTHYeECKOH 4H mMpuTom 
AePUHUTHOH Mp kpaeBbix yCJIOBHAX NepBOM KpaeBOl 3aa4H, eC BbI- 
_ mlOHeHBI ycioBua (I), (II), (III). 

Teopema l. Ecaukeasuaunetinancucmema (1) —cuaoHo saaunmuueckaa 

_unpumom Oeduxumuna, mo npu «mobo npasoti uacmu h € H** 3adaua (1), (2) 

 pa3peuuma, m. e. cywecmeyem gyxukyua ue U, yoosremeopsowan (2) u (3). 

: Ilyctp f (x) — Kakas-Hu6ynb dbyHKkuna us U’, yfoBneTBopsioulaad ycuo- 
Buam (2). Torgaz = f—u€Vo,u=f+2. 3aqaua cBoqutca, corsacHo (3), 
K HaxooKeHH10 no 3afanHon dynKuun f (x), 3aMensiowlel ycnoBua (2), TaKoii 
@yHKUHH 2EVo, TO 


J [Aq (x; Dy (f + 2)), Dav] = IA, v] (8) 
Oe 
y * OrmeTHM, 4ToO cyMMApoBaHve ciipaBa B (1,) ye o6a3aTenbHo “poucxo_uT MO BCeM a 
eet.) 770. 
** Siecb B KayecTBe H 3aBeqOMO MOMXHO B3ATb We C COOTBETCTBYIOLIHM 9g, a B page 


h enyuaeB MOMKHO B3ATb H = L, uu H = Lee (cm. (?)). 
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wid v €V,. Ee ecrecTBeHHO Ha3BaTb 1 pOeC KILH ei _f (x) wa Vo. Mp! noKa3b- 
BaeM cymlecTBOBaHHe STO MIPOCKUMH C TMOMOMIbIO CileLyloulero MeTOa TanepKu- 
Ha (Momentos). Ilyctb {v;(x)}, wé Vo, — Takaad cucTemMa raaqKux dyHK- 
uM, uTo cuctema (MM — A) v; NomHa B Vy, (cM. wemmy 2). [I]pHOnmxKeHHoe 


3HaueHHe Z MbI HUIeM B BHUAe 2, = Di Cinds, npvuem C;, onpesensiem U3 CH- 
CTeMbI ypaBHeHHii 


[((M — Ab) EG 4 2p), 07) ols a) oy ee et 


rae p (x) > 0, x €D,— raaqkaa dyHKuMA, OOpamarioujaica BMecTe C HeCKOVJIb- 
KHMM MIpOH3BOAHBIMH B HYJIb Ha rpannue Tr; M > 0; A — onepatop Jlanuaca. 
Jlemmal pen Tan 0601x 2nadKux vEVo cnpasedluea OYyeHKa: 


[P (L (f+0) —L (f)), ol Sed (0) + [pA ag (f+ 2) DgDiv, DeDiw1+C, (19) 


20e M — docmamouno 6onrvwaa Koncmanma, P = M— Ay. 

Orcioa M H3 JIeMMbI 3aMeTKH (?) BbIBOJMM paspelIMMOCTb CHCTeMBI (9). Tas 
see, HCnoNb3ya ycnoBye (11) un (Iz) u (10), MBI, aHatorMuHo (?), JoKa3bIBaem 
CXOJMMOCTb NOAMOCHeLOBaTeIbHOCTH 2, K Z,mpHuemB D nouTu sciony Az (x, 
D.2n)—> Aa (x, D,z) HB MeTpuKe Lp, OHM WMeIOT paBHOMepHO OrpaHHueHHble 


HOpMbl. CyleqoBaTeIbHO, corsacHo (9), z ymoBnerBopser (8) c 3amMeHOH v Ha 
(M —wA) v;. 

Orciofa culehyeT, 4TO HalieHHan dbyHKUMA Z yoBNeTBopseT (8) MpH sOObIXx 
uv € Vo. CyiecTBOBaHHe «IpoeKIMM» Z, H TEM CaMbIM pe3pelliMMocTb 3azaun (1), 
(2), WoKasana. 

Jlemma 2, JI]pu docmamouno 6orowom M u amboti npaeot uacmu g & Lo 
ypaeHenue (6€2 Kpaeéeolx yCaAoéeutt) 


Pru = (M —"pA)u=g (11) 
paspewumo, u npumom eduNcmeeHHbim OOpasom, 6 Kaacce @ynkyull c KOHe4HOu 
Hopmod |u| + |p"Dw| << + co, D; = d/dx;. 

Teo pema 2 (equHcTBeHHOcTH). Ecau eoinoaneno ycaosue (12) uau ycaoeue (11), 
6 npaeoli uacmu Komopoeo umeemca caazaemoe |v, v], mo nocmpoeHHoe pewenue 
CUAbHO aAAUNMUYECKOLL Cucmemol (1) eOuKCMe6eHHO 6 npocmpancmee U. I] pedno- 
aazaemca,umodanuEU Ag (x, Dytt) €Lp,,D atl € L4q,, 1/pat+ 1/qa= 1 (cm. (*)). 
2. Apyrue KpaeBhe 3anaun. Jia MmpocToThl orpaHwaumca 


BTOpOH KpaeBOli 3aqauel AA CHCTeEM BTOpOrO NOpALKa, T. e. B ObARTE D jaHo 
ypaBHenve (1) npu m= 1, a na rpanuue I ycnosue 


SI Ag (x, Dyu) cos (n, Xa) |r = — = (@’, . . ., MP’). (12) 
|a|=1 
Pemenue 3amauu (1), (12) onmpesennetca cooTHomeHvem 
[Ae (%; Dyu) — Ane Dyf)pbgeleasihy obey} Dyel; (13) 
rye bynkuns f (x), x €D +7, ynosnersopser nai I ycnosuto (12); v — mro6oH 
aJleMeHT npoctpanctsa V tuna Wt), we noqunHenuplii HMKaKUM ycnoBnam Ha I’. 
YcJIOBHe CHJIBHOH DIHNTHYHOCTH 3amauu (1), (12) aHanorm4Ho yenoBuamM (11), 
(Ie), (II), (III) c 3amenoit Vy Bcromy Ha V. Pemenue sagaun (1), (12) naxonuM TaK- 
~%Ke C NOMOULbIO aHaora MeTOJa NpoeKuMH: w= f + z, z2€V. Vier mecto 
TEOPeMBI CYLMLCCTBOBAHHA HM CMHCTBEHHOCTH pelleHHa sagaun (1), (12), anavio- 
rMgHble TeopemamM 1 uw 2 HM aHaNOrMYHO JOKa3bIBaeMble. f 
3. LoctTaTouwHbe anreOpauueckue ycuosua. Ip u- 
Mepb. AnreOpawyeckHe yclOBHA, MPHBOAMMbIe HWKe, ABIAIOTCAH JOcTaTOU- 
HBIMM JIA paSpeWIMMOCTH VM €MMHCTBeHHOCTH pellieHHA KaK NepBOH, Tak HM BTO- 
poH KpaeBbix s3aqau B wsmo0060H ob6nacTu D. 
1) Haunem c mpocterimero nomHHOMHambHOrOo cmyuan: Ag (x, Dyu) = 


= 5) days (x) (D,,ut) ), (Dy yuh yn, Veet ees. Linde, LYedb ily OL eee 
020 


.. + Oy = 21 4+ 1. Ecau Kospdpuunertst days (x) orpanwuenpi B D u uMerot 
OrpaHHYeHHble MpOH3BOAHBIe, MpHyem 


CY ( > Cas es 1) bo Ge) Se*(Snw lh) (Bleele), — 4) 


To clcTema (1) mpu ycnoBuax (2) — cubHO auIMNTHUeCKad, CpaBesuBa TeO- 
pema 1. B xauectge U pocratouno B3ath Wy”, rye p = 21 + 2,V,C U. B cay- 
yae BTOPOH KpaeBO 3aauH CIpaBeJIMBO TO xe, eCIM B ypaBHeHuH (1) umMeeTca 
ele, Hanpumep, Cylaraemoe w(x) uw, w? (x) > w? >0. B stom cayuae TaKxe 
MM€eT ME€CTO TEOPeMa CAMHCTBEHHOCTH pellleHHa OGeHX KpaeBbIx 3afay. 


2) Tlyerb B ypaBHenuu (1) umeroTca unm 4neHEI Ag (x, Du) c |a| = m, 
ly| =m. Jlanee, aa m06nIx ny, Ca 
C2 ( ) > (Aca (x, my) be, ba) Sc? ((1+ Sim Py Sas ba), (15) 


rye — 6 > — 1, npuyem A, (_ ) 4 OA,/Ox uMeoT lo 1 MOpAXOK pocta He BBILe 
1— 6, aAggp( ) 4 OAagg/Ox uMetoT nopsyoK He Gombure — 6. Torga 3aqaua 
(1), (2) — cunbuo sumuntuyeckan, uMeIoT MecTo Teopempr | u 2. 3nechb U= W', 
re p = 2 — 6. Ecuu 8B (1) umeetcs ene ueH w*u, TO H BTOpad KpaeBad 3amaua 
oOsayaeT STHMHM CBOMCTBaMH. . 
Sameuaune. IJloctpoennpe peuienia uw B mpHMepax 1) u 2) uMeWT B 
D mpou3sogutie Jo (m +- 1)-ro nopayka u B calyuae m = | ynoBneTBopstoT (1) 
mouTH Bciozy B D (cM. (?)). OTMeTHM, 4YTO OHO JJJIMNTHYeCKOe ypaBHeHHe BTO- 
_poro nopsykKa Bua (1) u3yyanocb ApyruMu MeTO,aMH pH ycioBHAX Tuna (14) 
B page paooT (cM., HanpumMep, (*~*) H NpHBexenHylo TaM MTepatypy). 
3) AHaNOTHuHbie yTBepxKJeHHA CipaBelIUBbI HM Tora, Kora B ypaBHeHUk' 
(1) mMeroTca HW ueHbI Oomee HU3KOrO NopsyKa. B 9TOM cay4yae JOCTATOUHO: 
BEINOJHEHMA JIMIUb NpaBoro HepaBeHcTsBa (15) (MH HeEpaBeHCTBa, aHAOFHYHOrO 
(I1)), MpHuem cyMMHpoBaHHe B cpejlHeM YeHe MpOHCXOAHT No Bcem |a| < m, 
\iB|<m, a cnpasBa yocTtaTouHO cyMMNpoBaTb no |a| = m. Bmecto sesoro 
-HepaBeHCTBa HaJlaraioTca ycOBHA nozunHeHHocTH (Il) nu (III). 
4) Yenosua (11), (Ie), (14), (15) Momno 3HauNTembHO ocnaOuTp. [na nocr- 
pOeCHHA peleHHA, T. €. CipaBewHBOCTH TeopembI |, MocTaTOUHO, YTOOLI JUD 
-cymecTBoBaH dyuKkunu Fy = F, (ny), |a| =|7| = m, Tononoruyecku oTo- 
_ Opaxaroulve SBKJIMOBO MpoctTpaHcTBo Bcex {yy}, |Y| = mM, Ha MpocTpaHCcTBO: 
Beex {F.}, |o| = m, npHuem 


OF 


(Aap (x, %) bor ba) > 07D |Fan(me)esl* Fes = ae 
a, Bp 


“HW BEINOJIHAJIHCh YCJIOBHA, O KOTOPbIX FOBOPHJIOCcb B KOHUe MpkMepa 3). 
5) Ecau onepatop L (uw) = L° (uw) +L) (u), roe L° — aunelHbIa CHIbHO 
2 0 
 QJIIMNITMYeCKHH oOnepaTop Cc MOCTOAHHEIMH KoodduIMeHTaMH Age, MpHuem 
0 ae F a a CHP $ 

etree oc) o> Olan ESE... g,"0, [f{ = 41, a Lt (u) = xeasuoa- 
HeHHBIM CHJIbHO S/MNTHYeECKHM ONepaTop, H MpHTOM JeMHMTHBIK, TO MMe- 
eT MeCTO TeopeMa CyIIeCTBOBaHUA HM CAMHCTBEHHOCTH pelweHua sagan (1), (2). 
OTOT MpHMep NOKa3bIBaeT, TO B CJIyyae NepBoK KpaeBO 3a,aqu PyHKIMMOHAJIb- 
HbIe yCJIOBHA 1. 1 MeHee CTeCHHTe/IbHI, YeEM YCOBMA M1. 3. 


Tlocrynuio 
4 1 1961 
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1961. Tom 138, Ne 3 


MATEMATHKA | 


FE. P. JbAKOHOB 


OB OXHOM HTEPAWMOHHOM CIOCOBE PEIMEHUA 
CHCTEM KOHEYHOPA3HOCTHbIX {YPABHEHHN 


(IT pedcmaeaeno faxademuxom C. JI. Co6oanesoim 29 XII 1960) 


VicceqoBaHuio ACHMINTOTHKH 4HCa apudMeTH4eCKHX JeHcTBUM WA HaXOXK- — 


JeHHA peuleHHli 3aau. MaTemMaTH4ecKOH Gu3HKH NocBAUeH pad. pabot (1~*). 


B faHHOH paOoTe CTpoHTCA HTepalHOHHBbIM MeTOX pellieHHaA CHCTeM KOHe4HO- © 


pa3HOCTHBIX YypaBHeHHi, aAlMpOKCHMMpyIOWMX YypaBHeHHA 9/JIMNTHYeCKOrO 


Tuna 2m-ro NopAAKa, KOTOpbI TpeOyeT AIA HAXOMKCHHA pelleHHA CHCTeMBI — 


In? 
he 
ceTKH. Jlyaulad aCHMMTOTHKAa JOCTHraslach paHee TOJIbKO WIA Oomee y3KUX KJIac- 
COB 3aya4. 

1. B xpatpateD: 0O< x<1, O<y <1 mMmertca pemeHve camoconps- 
2%KeCHHOTO 9J/VJIMOTHYecKoro ypaBHeHua (1), yoBmeTBopsioulee KpaeBbIM yCJIO- 
BusaM (2): 


Lu (1) DE GeDen) yes b.D) ee) 


la|=m |B|=n] 


Ou Spee | 
ia ae =="(0;" 0) 24520). 2 
OMe aire! — (0 ) (2) 


& Ine, rye h — war 


Cc TOUHOCTHIO & UNCTa apudMeTHMYecKuX eHcTBHA — 


3yecb a, B — AByMepHble BeKTOpbI AuppepeHunpoBaHHs; az, bg, f — PyHKUHH © 


x Wy; V — HopMalb K S — rpaHune oOsnactu D; 


an", pe PED a, > 0; ine Umma 4) > eC ee 


CrpouM pa3HOCTHY!O anmpokcHmauio Hallet 3aqaun. Ilyctb D, — coBoKkyn- 
'HOCTb TOUWeK| 


x = th), ypaesjh! ormech =e AN, ON ome 8) 


MuHoxKecTBO ToueK, y KOTOpHIX OCigm—1 unm N—m+1<qi<N, 
‘HIM TO XKe BbINOMHeEHO Jaa j, OOosHadHM Hepes Sa. 


uz; = 0, ecu i, jf € Sa. (4) 


Aisa uj, Lua KoToppix i, ] €D_a\ Sp, WOyyaem CHcTeMy KOHeYHOpa3sHOCT- 
HbIX ypaBHeHHit 


h h IB h h : 
Lyu=(—1)" Dy DE (agDau)+(—1)" D) DE (beDsu) = fs (5) 
jaj=m |B|<m 

D% o6o3HayaeT OObIMHEIe «npaBble» pasHOCTH NO BeKTOpy a, D — «IBbIe>; 

u — (N + 1)*-mMepHpiit BekTop, yloBreTBopsiomui (4). Takaa pasHocTHas am- 

MIpOKCHMallMxA paccMaTpHBaslacb B (*), Te AA Hee yCTaHOBJeHa CXOMMOCTb 
K pemenHio (1), (2). 

Teopema 1. Pasxocmnas annpoxcumayua (4) — (5) coxparsem ceoticmea 

caMmOcOnpsKeHHOCMU U noAOIUMeAbHOCMU OudbepeHYyUaAbHelx onepamopos. 


022 


JokasaTenbcTBO OCHOBbIBaeTCA Ha TOM, 4TO (5) mMomyyaeTCA M3 yCNOBHA 
MHHHMyMa Se 2 (da Deu; ;)? + 2 h? 2 (bgDgu;;)? — 2 h?f,juig Wa Kuacce pyHK- 


ij 
WH (4), Kak 3TO YCTAHOBMEHO B ( wie ypaBHeHui c nOcTOsHHEIMH Kostner: 
TaMH, 


PasMuHble mpeoOpasoBaHHA CYMM MpOBOAATCA C MOMOILbIO MeTORUKH (°). 
PaccMoTpHM Tenmepb Bompoc o oe penteHa AG) (5). 

2. Tlyctp Miu = (— 1)" (Din, Daa ay ie De m) Di my) Us & 

Teopema 2. Ecaurp yoosremeopaem (4) u (Mah, w) = 1, mo cywecmeytom 
makue KOHCMAHMbL My, U Mo, ne 3aeucsuyue om h, umo 


0 < my < (Lith, ¥) < Mo. | (6) 
N N 


{p, p) o60snavaem S) >} ij'pzh? 
#=0 /=0 
ios aTe 2b CT BO. 


(Latp, *p) > (— 1)” (De Fam.cDin.soy*b, *P) + (DE, 200.2mDlo my's *)) > 
> Min {A(m, 0)» Qo, my} [> h? [(D(m, o)*Pz/)? -+ (Dio, mytbef)?] |= my (Marp, tp). (7) 
ij 


Jia mlowyaeHHa olleHKH cBepxy B (6) JocTaTOuHO MOyYHTb OLeHKY 


(— 1)" >) (DE Diy, p) <k(Mery, *), (8) 


|a|=m 
Tak Kak 


(— 1)” >) (DEa.Diy, ») = as D) aa (Davi)? < 


|a|=m {a|=m 


<maxde DA? Di (Dari)? <(—1)"maxag 2 (DiDev, ¥) 
ij, gf ja|—=m laj=m 
4 A Apyrux BeIpaxenuli Baga (— 1)!*! (Dz bs Dep, 1p) Mouwy4aeTca aHaorHy- 
HBIM cnoco6om oleHKa uepes (— 1) (Dj Dip, tp) M, CnemoBaTenbHo, 4epes 
— 1" (Dz, ). 


Upucrynum K JloKasaTebceTBy (8). PaccmMoTpHM pa3uioxKeHHe 10 Ug (i, j) = 
=csinknhisin lnhj, roe 1<kl<N—1 u 


1, Gey teal = 


, (9) 
0, (k—F)P + (1 — 1) #0; 


(Ug, Un v) = 
42 2 ie eke 
AZ = — Man; A, Oe = — Balai P= >) desde. 


Torga, B CHIy KpaeBbix ycnoBuli (4), ecm 2a = (2/1, 2m — 2mu1), To 


N N—-1 pa 
(— (Dh. v= Sn | SY) dude wer? on (i || Dy devow  )| = 
i, /=0 k, l=0 f kL 
N—1 av ol 


st deh Par Set YY dit (Mer + Wer )s (10) 


k, (=1 k, l=1 


“Tak Kak (AZ + 2)" <1 (A +p”) uci > O He SaBucut oT A. 
923 


C pyro cTopoubi, aHaslorvuHbim oOpasom yOexjlaemca, 4TO 


N—-1 
(Mish, p) = Si dhs (MP + yi?) (11) 


k, t=1 


Conoctapnaa (10) u (11), ycranaBnuBaem cnpaBeqIMBOCTD (8), a CeEMOBaTe/IbHO, 
H TeOpPeMbI. 

3. Tlocrpoum uTepatvoHHEIt mpouecc Aid Haxoxenua pemienua (4), (5). 
[lycrb Jano Kakoe-To mpH6mxKeHxe v\"). Cnezyioulee npHOmmxKeHHe Oyfem mo- 
Y4aTb H3 


M,uet) = Mav) — v (Lp — f), (12) 


re tT — HTepalvouHEi napamerp. Jina norpemoctn e”) = u — vi”), eat) — 
=u — ut) ymeem 


Me) = (Mi — tL,) ee; e = 0 ua Sy. (13) 
Tak kak M;, = Mi, (M;, — tLy)*® = Mn — tLh & Mar — TonomKuTesbHO 
ONpeeueHHbIi ONepaTop, TO CyulecTByeT CHcTema yHKuUnH {t),}, yLOBMeETBO- 


paiomux (4) u OOpasyloulMx OpTOHOpMHpOBaHHBI Oasuc B MeTpHKe [ply = 
= (M,\), ), Takux, 4TO 


A i Ae 


Tak Kak 


Or ae 
Pangnee 


Cp, ~) < ki (My, p), (15) 


rae ki He 3aBHCHT OT A, To {*p;} NOTHa HM B OOBIMHOM MeTpHKe. 


ett) = SD) dit Map,; ei") = > de apy. 


TloqcTaBasaa 9TH pasyioKeHHA B (13), noyuHM dr) — di2,, Us (14) 
A; = (Ma — tLh) pz, p] = 1 — + Larpz, Y2)- (16) — 


Ilo Teopeme 2 1%) < (Lai, P;) < Mo, NO9TOMy MOKHO HaliTH TaKHe t > 0 
u0<qg<l, He 3aBucaune OTH up, YTO— gq < 1 — TM <1 — Tt (Las, Ys) < 
<1l—tm%<q WAM x%e 


EA al 
pac get ig 
Torna 


grrr <q), uu Maiq ia—o Ile (18) 


Ho pematp ypaBHenne (12) mb ToxKe BLIHyKJeHbI IpHONMKeEHHO, H OSTOMY 
Oyem Bcerya nomyuaTb HeKoTOpoe v'"+)), a He ur), 

Ypapnenne (12) Gymem pewiaTb 10 MeTOAy NepeMeHHbIX HanpaBseHHi, Oepa 
uv) B KayecTBe HavYaIbHOrO NpHOsMKeHHA Jia UGLY *. Tora, Kak ycTaHoB- 
neHo B (2°), quis Toro 4TOGHI 


|| wet) — viet) || < g,; || vl) — wed |, 19) 
| . = 


AOcTaTOUHO poKnsBecTH — In e1 In A uTepalMi, YHCNO MpOWSBOLMMBIX pH STOM 
apcpMeTHuecKux JelicTBH GyneT nopagka h™* In A In a1. 

* Ha nenecoo6pasnoctb BbiGopa TaKOFO HauaJIbHOFO MpHOIHKeHHA MHe yKa3san H.C. Bax- 
BaJIOB. 
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Cy 
Rem : 


Tak Kak |\pily_< \|‘p ||, Tue ce He 3saBHcuT oT A, To u3 (19) 


jj et) — lH) |g <P | wrt) — yr) I< ay {| of) — wert || < 


A2m 


< £103 || 0) — ul) | y, (20) 


A2m 


€1C3 
| yr) — y(-+) \| < pad {| vit) — yla+) ll 
_ (cs He 3aBHCHT OT A). ; 
Bosbmem &1 = h?"qi/cs, rye gi >~O— 4ucno, He 3aBucamee oT A Takoe, 
uTo 9+ 9,9 +4, =r<_ 1. (20) nepenumetca kaK 


| y(t+t) — y(n) lIm< qx | y(n) —_ 4y(n-+1) \|m- (21) 
VUcnonp3ya (18) u (21): 


|| w— OED Ig < |] uw — wD |g | uD — 04D | < 
<q ||4e— oO Iu + Gy || 0 — ul |< 
S74 — 0 | + Qi || u— ue Iw +9 [lu — 0 |< 
; <q||u—o™ Im + 9qi || u— 0 ||m + qi || u—o™ |v = 
= (9 + 919 + 41) ||4— 0 |[v = 7 || u — 0 [me 


Takum oOpa30M, XOTH Mbl H He HaxOHM TouHO uw"+), a noyuaem 
TOMbKO V+!) — HeKoTOpoe NpHOmMxKeHHe Jia ut), HOCXOMMMOCTb B MeTpHKe 
_M sce-TakH TouwyyaetTcaA CO CKOPOCTbIO CXOAHMOCTH TeoMeTpHyecKOH mporpec- 
CMM CO 3HaMeHaTesem r< 1, uw ¥TOOHI MOomyuUTD || vt) — u||y<el| vo — ula 
jloctatouHo — Ine uTepanuit Bua (12). Tak kak Ha Kaxkylo Taky1o UTepallHto 
nipuxogutca — Inf In e1 ~ In? h utepauui mo MeToLy mepeMeHHbIX HampaB- 
JieHHH, TO BCero OyfeT — In? A In © uTepanui c uucnom apudMeTu4ecKHX Jel- 
cTBui — h-*ln*h In «. 
Yuutpipaa (15), yOexfaemca B CnpaBeliHBocTH TeopeMbI 3. 
Teopema 3. Hmepayuonnoii npouecc (12), 2de na KaoKdom waee 3a Ha- 
' 4aAoHoe npuodsusicenue Orn ut) Gepemca v u npouseodumnca COKpatenue ouLub- 
| Ku no memody nepemeNHblx HANpasACHUL 6 &1 Pas, OANA HAXOHCOeCHUA PeUeHUA 
(4), (5) ¢ mounocmoto &, mpebyem — h™? \n?h ln & apudmemuueckux Oeticmeut. 
t 3ameuanHue. OcHOBHEIe pesyibTaTbl paOoTbl MOryT ObITb TlepeHeceHbI 
Ha MHOTOMepHBIH cu1yuail. 


MockosckKuit POcyapcTBeHHbIH yHHBepCcHuTeT Ilocrynnuio 
um. M. B. Jlomonocopa 27 XII 1960 
3 LMTHPOBAHHAH JIMTEPATYPA 
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‘Tornagn Akagemun nayrx CCCP 
1961. Tom 138, Ne 3 


MATEMATHKA 
H. HW. MBPATMMOB u P. Tr. MAMEJOB 


HEKOTOPbIE HEPABEHCTBA JIS) NOJIMHOMOB 
KOMILJIEKCHOrO NEPEMEHHOrO 


(IT pedcmaeaexo axademuxom B. H. Cmupxosoim 9 I 1961) 


Ilyctb Q, (Z) = ao2" + aiz*1+ ...-+ a, — NOMMHOM cTeneHH 7. 

C. H. Bepuuirefinom (7) foxa3aHo cylenyiomee yTBepxeHve: 

Ecau | Qn(z)|<1 npw |z|<1, mo cnpasedaueo nepasencmeo |Q, (z)| <n 
npu |z| = 1. 

Tlyctp 


27 


Qn (re) lo = { | |Qulre) pp }P. 


0 


HerpyHo noKasaTb (HanpyHMep, co. (°)), To Mp 060M p >] uMetwrT mecTo 
HepaBeHCTBa 


Il Qn (Re) |p <R* || Qa (e*) lp (R>1); (1) 
ll. Qn (pe%*) Ip = P™ | On (Eee (<a 1). re) 


Jian mouMHomos Q, (z), He HMeIOWHX Hye BHYTpH e€HHMUHOrO Kpyra: 
}z|<< 1, ge Bpynituom (*) foKasano caresyroulee yTBepxKeHne: 

Teopema A. Ecau nonzunom Qn (2) cmenenu n ne umeem nyneti e|2z| <1, 
mo npu swbom p>1 cnpaeedaueo nepasencméo 


ib 3h aT( V/, : 
Qn lo < | ae ey | Qa I 8 


B coomxHowenuu (3) 3HaK paeercmea OocmueaemcaA mMoAbKO OAA nNoAUHOMOE 
euda Q, (2) =A + pz", 2de |A| = |p]. 

B sToH 3aMeTKe HAMM yTOUHSIOTCA HepaBeHcTBa (1) u (2) Asia NOMMHOMOB 
Q,(z) cTeneHH n, He MMeIOIHX HywJeH B|z| < 1. 

Teopema l. Ecau Q,(z) ne umeem nyneti 6 |z|<.1, mo npu p>} 
cnpaeedueo HepaseHcméo 


* nm (1/5 1/p : 
(Re) p< {2 [Herne D [eRe —1) + 1} Gale) Ilo (4) 


Ora stob02e0 R> 1. 
MoxasateaberTso. Ilyctpcneppa Qa(z)—- A+ 2", re |A| =|p\-_ 
M3 oveBHyHoro HepaBeHCTBa 


R 
| Qn (Re) |< \ | Qu (re) dr +] Qu le) |, 


rae g (0< @ < 2n) — mo6oe yucno wu R> 1, npu mo6om p>], cue- 
yeT HepaBeHCTBO: 
R 


I Qn (Re) [p<] I Qa (re lp dr + |] Qn (€') Ip 


1 


Yuntuipan (1), mocneqHee HepaBeHCTBO MO2KHO HallHcaTb B Buse 


R 
| Qa (Re) lp <I] Qn (e'%) lp \ 1° dr £ I} Qn (€) Ip 
Orctoyla m0 reopeme A caenyet, 4TO 


: n nT (4/5 |. = A 
1 Qa(Re) p< 4-o | Hearse [i Rt sab nell 


i nh 


T. e€. cnpapeqmuBo (4). 
OctaeTca npoBepvTb cnpaBefzmuBocTb (4) Ai nNomHHOMOB Buna Q, (2) = 
=+ uz", re |A| = |u|. Sto cnenyeT u3 HepaBeHcTBa 


A + pe*"R” ||, <(R” — 1) |p| Q)vP + IA + pe ||, = 


4 nr We rq) |1/P 
= (epee | R044 fla + wet 


2 
B ciyyae p = co Teopema | yoka3aHa AnKenv un Pusan (°), a B cayaae 
= 1 Pamanom (5). 
Teopema 2. Ecau Q, (2) ne umeem nyseti 6 \z|< 1, mo cywecmeyem 
nononcumenbHoe uucno 6 makoe, umo npu (1 — 6) <p <1 cnpasedauso ne- 
paseHcméo 


eee = 1/5 1/ ’ 
Qs (eet), >i{1— 4 | Maree + 1 omy} Q.(e) Il 6) 


de p > 1 — smoboe 4UcazOo. 

MoKkasaTeabetsBo. CnpaBequgocth HepaBeHcTBa (5) AA nom- 
fomoB Q, (z) = 1 + pz", rye |A| = |p|, He HMeromHMX HyseH B|z| < 1, npo- 
sepAeTCA HeMocpescTBeHHO. B caMom Jleue, 


) I|% + wre” || > || A + pet” ||, — (1 — p") |p| (270)? = 
eee rie Val ep +t) ih ge »} Fs: 
= Penge | efile + ne 

e. cmpaBeguBo (5). 

Tenepb floKaxKemM TeopeMbl JIA MOMHOMOB Qn (2) = A+ wz" cTeneHu 1, 
we |A| = |p|, He umeromux nyseh B |z|< 1. Jina qoKasaTenpctBa mpeqno- 
(OX%KUM IIPOTHBHOE, T. e. uTO (5) He HMeeT MeCTa. OTO O3HAYaeT, YTO CyeCTByeT 
fommHom = Q, (2) = A+ 2" (|A| = |p|) cremeHH n, He HMelolyH Hyseli 


|z| < 1, u nocuegzoBatembHocTb sHayennit 1 — Oo Pm. it = eee 
~ lim fm = 1 Takasa, 4TO 
m-— CO 


| 1 [Vat @rp+1) |? n : 
[Qn (ome'*) p< 1— 2 | Har Cnet | 1 — pry} Qn elle 46) 
Torza ; 
Qn (e'?) — Qn Pme'*) 


I Qn (e"*) llp = | lim ep ei? a 
| m-+ co e'?—p_e | A 
> lim =—*— (11 Qa (€*) lp — [I Qn (Ome) Il 


oe —— 
on 
bo 
sj 


Orciojla, B cuty (6), uMeem 


a 


4 — 
[Qo(e) Nn [ARPES] 4 Qa tim =e = 


nT (1/2 4 
== Tene) Nel 


4TO HpoTHBopeyuT TeopemMe A. Takum o6pa30M, HepaBeHCTBO (5) oKa3aHO 

TakxKe Jia Bcex Q, (z) —A-+ pz", re |A| = |p|. pu p = oo uz Teopempr 2 

cnemyeT, uTO ecu Q, (Z) He HMeeT Hye B |2|< 1 u max | Q, (z)| = 1, To 
et 


CYyMLeCTBYeT MOOXKUTeMbHOe UHcCIO 6 > 0 Takoe, 4TO 


peel Qn (Z) | &> 


1+ p” 
7 


mpu i—do< px li: 
IIpu p = 1 mu3 Teopembl 2 culeqyeT OHA TeOopema Pamana Oy 


VWuctutyT MaTeMaTHKH H MexaHHKh Nocrynuvio 
Axayemuu Hayk Asep6CCP 5 I 1961 


HWMTHPOBAHHAA JIMTEPATYPA 


1C. H. BepumtTewu, OKCTpeMasIbHEIe CBOlCcTBa nomHHOMOoB, M., 1947. ? P. D. 
Lax, Bull. Am. Math: Soc., 50, 509 (1944). ®&N.C.Ankeny, T.J.Rivlin, Pacif. 
J. Math., 5, 849 (1955). *N.G. de’ Bruijn, Nederl. Akad. Proc., 50, 1265 (1947). 
5Q.J.Rahman, Proc. Am. Math. Soc., 10, 800 (1959). 
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Hoxrnagnn Aranqemun HayK C.CG-P. 
1961. Tom 138, Ns 3 


MATEMATHKA 
A. Jl. KEJIEHJDKEPHJI3E 


K TEOPHH ONTHMAJIBHOTO MPECJEROBAHHA 


(ITpedcmaezeno axademuxom JI. C. Tloxmpseuneim 21 I 1961) 


Peoct ano BKa Sanatu™. Ilycth x= (olga ey — 
= (y',...,y") — TOUKM JlelcTBuTeMbHOrTO fA-MepHoro qa3s0Boro mpocTpau- 
cTsa R%, ypaBHeHHA JIBYXKeHHA KOTOPHIX UMMeIOT COOTBETCTBeHHO BHI: 

x = f(x, u) = (f (x, w), .. «7 (x, ua); (1) 

y= gly, v) = (g* ty, 2), ..., 8" Y, 9); (2) 

rye uw = u (t) = (u(t), ..., wu’ (t)) — BekTop, ynpaBanioulHit ABuxKeHHeM TOU- 
KM x; v= v(t) = (v' (2), ..., v8 (4) — BeKTop, ynpaBasiomMi JBYwKeHHeM 


TOUKH y. YipaBmenue u(t) BLIOMpaeTcA B KIacce KYCOUWHO-HeMpepbIBHbIX BeK- 
TOP-PyYHKUMH, NpMHMMaIollMx 3HadeHHA B 3a7JaHHOM MHOxecTBe 2"  r-MepHOro 
BeEKTOPHOrO MpocTpaHcTBa, a yipaBuenue v (ft) — B Kacce KYCOUHO-HeMpepbIB- 
HbIX BEKTOP-(yHKUMH CO 3HAYeHHAMM B HEKOTOPOM MHOxKecTBe 2°  s-mepHOro 
_ BeEKTOpHOrO MpoctpauctTBa. Takue yipaBsieHua OyeM HasbIBaTb OT y CT H- 
MBIMH. OyuKunn f (x, uw), g (y, v) WpeamomaraioTcaA HelpepbIBHO 3aBHCAULN- 
MM OT apryMeHToB (x, uw), (y, V) HM HeMpepbIBHO WuddepeHItMpyeMbIMA TIO BCeM 
KOOPAHHATaM TOUeK X, Y COOTBeETCTBeHHO. Touky x Ha30BeM HH pecwmey w- 
meu TOUWKOH, ToOUKy y—NpecnehyemMouw TOUKON. 
Ilyctb quia mo6oro Jomyctumoro ypaBuenuafoe (ft) W 3aaHHbIX HadaJIbHbIX 
_ yculoBHii 


x (0) = %» y(O)=% (3) 


» cyillecTByeT Takoe JomycTumoe ynpaBnenue u (t), uTo Tpaextopuu x (Z), y (ft) 
ypapHennii (1), (2), cooTBeTcTBy1ollve STUM yIpaBJIeHHAM HM HavaJIbHBIM 3Ha- 
yeHuam (3), yoBmeTBopsioT ycoBuro x (¢;) = y (4) WIA HeKOTOporo MoMeHTa 
Bpemenu f1 > 0. Byzem cuvtatp, uTo Jia BEIOpanHpix u (2), v (t) paBencTBo 
x (t) = y (t) neBosmoxno upu 0 <¢t Ch. Benuanuy Ty, = fh (3aBucatyto OT 
. BHIOPaHHBIX yuipaBnenui wu (7), uv (Z)) HA8S0BeEM BPC MEHEM TpecsMejo- 
pauua. B ganpnelimem Oyqem npemiomaraTb, 4TO HadasIbHbIe ycOBUsA (3) 
(puUKCHpOBaHbl. 
Ecau yupapseune v (f) mpecneqyemol TouKH BHIOpaHo, To Ipecsexyromel Tou- 
KOM cneyeT ynpaBAATb TakuM OOpa3oM, 4TOObI COOTBeTCTByr1ollee BPeMsA Tmpe- 
cleqoBanuaA 7) IpHHAMaso MMHMMabHOe sHaueHHe. IlonomwKuM, 4TO Mp sM0- 
6om jlorlycTumom BpIGope v (f) 3TOT MMHUMyM JOCTHraeTca pH HeKoTOpoM U (Z). 
O6osHauum ero uepe3 T, = min Ty». [Ipecneqyemaa Touka Jom«KHa BHIOMpaTb 


u 
‘fonycTumoe ynpaBjeuve v (t), Makcumusupyromlee BemuuMHy Ty. OTOT MaKCH- 


MYM, eCJIM OH CyllecTByeT, O6o3HauHM Hepes T = max min Typ. 
v u 


* Padota BEIMmOmHeHa B CemuHape JI. C. Tlontparuna mo TeopHu KoeOaHHA H aBTOMaTHYe- 
_ cKoro peryMpoBaHua. 
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Hawa 3ayjaua cocTouT B BbIOope TaKHX yupaBeHut u (2), v(t), YTOOHI AA 
COOTBETCTBY1IOIerO BPeMeHH MpecseqoBaHua Ty, BbINOIHAOCb paBeHCTBO: 
Tuv = T. Takyto napy yopaBnenun u (Zt), v(t) Ha80BeM ONTHMAAbBHON 
napokh ynpaBJeuHH, COOTBETCTBYIOINMe HM TpaeKTOpHu — ONT H- 
MAaNIbBHOH NapoH TpPaeKkToOopHiA. 

Teopema, 0Ka3aHHaA B HACTOAIMeH 3aMeTKe, WaeT NOMHYIO CHcTemy HeoO- 
XOJMMBIX YCJIOBHM, KOTOPbIM yAOBJIETBOPAeT BCAKAA ONTHMAJIbHaA Tapa Tpaek- 
TOPHH Mp OMHOM JOMNOMHUTeEALHOM NpesNoNOKeHUM, ITO ypaBHeHue (1) aBasAeT- 
CA JIMHCHHbIM, HE BbIPOXKTeCHHbIM, a MHOMKeCTBO 2" — BbINYKJIBIM 3€2MKHYTHIM 
MHOFOrpaHHHKOM f-MepHoro mpoctpauctsBa (cm. (1, *)). Takum oOpa3om, ypaB- 
HeHve (1) umeeT BUD 


FYx = f (x, u) = Ax + Bu, (4) 
re A — JIMHeHHEIM onepaTop, AelicTByromjui BR"; B — anHeiubi onepatop, 
nepepogsamuh 27 BR", 

2°. Tlycth p = (i, .. ., Pn), % = (%, - - -» Xn) — ABA MPOMSBOMbHBIX KO- 
BapHaHTHbIX BeKTOpa lpocTpaucTBa R". Beeyem cKasapHyro dyHKWuIo 6 BeK- 
TOPHbIX APlyMEHTOB ), xX, U, YX, Y, V: 


H (wp, x, u, x Y, 0) =>) Taft (x, uw) + Ya gt (y, v)) = 


a=1 


=} a u) an Kee. (y, v). 


Teopema. JIycmo u (t), v (t) — onmumancnaa napa ynpaerenuii, x (bt), 
y (t) — coomeemcmeynuaa onmumanaeHaA napa mpaekmopuii ypaenenut (A), 
(2) u T — 6pema npecaredosanua; mozda cytecmeytom makue nenpepolensie He- 


HyAesole KoeapuaHmNoe eekmop-dynKkyuu w (t) = i (2), ..., Wn 4), xO = 
= (y(t), .--, Xn DO), ONSET, amo dynxyuu » (t), x (t) yoossemeopstom 
2amuAbmonosou cuctneme 

“is Hee, 2 ae 

pom ole ns | py; = nie fees | sige Sanne 
a dynkyuu y (t), y (t) — eamunomonosoti cucmeme 

y' =gi ly es Hh etn od Cae 

’ OY ; ’ ay? ’ 


— Lan mo6eix t na ompeske 0 Ct QT eamunomonoea dynkyun 


ne, H)=Hwd,x,40,%40,9 0, 0) = 
= max min H (\, x, u, x, y, 2), (5) 
uEQl, vEQS! 5 


npusem H (t) = const > 0 u @ momenm t = T eoinoansemca paeexncmeo y (T) = 
== YaT) 

3°), TokasateabcTBo. Mbt 6yfem BecTH TOKAa3aTeIbCTBO JIA CuLy- 
yaa, KOra B HavaJIbHbIX WaHHpIx (3) x (0) = x) = 0, T. e. Aa coy4an, Kora 
TIpecsehyioului OGbeKT BbIXOAUT H3 HysA. Kpome Toro Oyjem mpesnouarath, 
4TO MHOxwKecTBO 2° cosepxKHT Hadaso KoopfuHaT. JlerkO NoKa3saTb, 4TO 9TH 
JONYWeHUA He OrpaHHuHBaIoT OOWHOCTH. 3 

O6o3sHauum uepe3 Mr mMHOxKeCTBO To¥eK (asoBoro MpocTpancTBa R™, Kya 
MOXKHO HOMaCTh H3 Havala KOOPAHHAT 3a BpemMaA < TJ, ABuradcb NO TpaeKTO- 
pam ypaBuenua (4) mp MoMOMLM JonycTHMbIX yupaBeHHi. Uepes X27 o60- 
3HauuM rpaHuily sToro MHoxecTBa. M3 pesysbTatToB pabor(?, 7) cexylor mepe- 
YHCJICHHbIe HW2Ke CBOMCTBa MHOKeCTB My, Xp- Mr — KommakTHoe BbIllyKsi0e 
MHOKECTBO, COJepxKalllee BHYTPCHHHe TOUKH, CJleqoBaTebHO, Mr romeomop@HO 
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n-MepHoMy wapy, 2p — (n — 1)-mepHoli chepe. Lp cocTOuT U3 TeX H TOubKO 
TeX TOUCK, Kya MOMKHO NOMACTh U3 Havaa KOOPAMHAT 3a Bpema > T. Muoxe- 
cTs0 Mr pu s1000m T Moxer ObiTb NpefcTaBleHoO KaK roMeomopduLIit o6pas 
MpAMOrO MpowsBesenua (nr — 1)-mepHol ccbeppr S"-1 na orpesokK 0 << 4L<T, 
MIpwuemM STOT ToMeoMopdusm oToOpaxkaeT HuxHee OCHOBaHHe O xS"—1 mpsxMmoro 
NpOH3BeeHHA B Haase KOOPAMHAT, a MHO*KecTBO tf XS"! — Had,,0<t<T. 

UYepes M o603HauNM TeopeTHKO-MHOMKeCTBEHHOe OOveMHeHHe MHOxKecTB M;, 


co 
O0Ox<t<ao, M=U_ M;. Ouesuguo, M — orkppitoe MHoxKeCcTBO. 


t=0 

Ilyctp u(t), v (t),0<t<T,— ontumampnan napa ynpapnennit; x (2), 
y (t) — cooTBeTcTBy10llad ONTHMaJIbHaad mapa TpaekTopult; 7 — Bpems mpe- 
clenqoBpanHa. Tak kak M — orKppiToe MHOxKeCTBO, TO HalifeTcH Takana Bo3pa- 
cTaiollad MOCJIEQOBaTeJIbHOCTh BpemMeH 7; > T, i —+oo, U4TO BCe TOUKH 
y (t,) € M. V3 mepeuncnenuprx Bpntie cBolicTB MHoxecTB Yr caeqyer, TO 
y (t) €2.,, Te % >t, ut; ~T npn i — oo. Uepes touxy y (¢;) mpoBegem 
onopHyto runepmmockocTb k M.,, u MycTb @’ — BeKTOp, OpTOrOHasbHbI K STO! 
PHMEPNMOCKOCTH, HaNpaBeHHbI B MpOTMBoNOMOxKHYyIO OT M., cropony. Bui- 


GepeM H3 MOCeFOBATebHOCTH BeKTOPOB @’ CXOMAULYIOCA MOMOCIeELOBAaTeb- 

HOCTb, pegel KoTOpoH oOo3HauHM uepe3s wp. UtToObl He U3MeHATD 

OOosHadeHHi, MpeNoOKHM, 4TO CXOMHTCH cama moCeLOBaTebHOCTH ¢!. 

Tak kak K(E)GC2, Y(ti)E 22, rae t2 >t; u M., coepmur M;, crporo 

BHYTpH ceOs, To @’- (y(t;)—x(t,)) >0. Paccmotpum dyxHKunu @/(t) = 

=q- (y(t)—x(t)), P(t) = lim © (¢t). B cuay ovepugHpix cBolicrs dbyHKUMH 
t+co 


® (t) saxmouaem © (T) <0 nam p-(7(T) — g(T)) > 0. U3 atoro HepaBeHctBa 
cjleqyeT, ¥TO TouKa x(T)=y(T) apisetca rpaHH4HOH TOUKON BBITyKsJoroO 
samMbikaHHa D muHoxectsa Mr u Bextopa g(T)—f (7). 

Tyctp y(t) = y (t) + edy (t) + &O (e) — npousBObHad BapbupoBaHHad 
TpaeKTOpHa ypaBHeHua (2) c HataibHbIM 3HaveHHeM (3). Bpema mpecaejo- 
BaHHA BapbupOBaHHOM TpaeKTOpHuH OOo3HauMM uepe3s T; = T — OT (e,), rye 
6T (€:) >0 u OT (e;)—>0 npn 2,0. Uepes touxy y(T,)€M., npoBezem 
onopHy!0 rumepnmockocrh K M,,, H MycTb §— BeKkTop, OpTOroHabHbI K 
STOH THMepnOCKOCTH, HallpaBJIeHHbI B MpoTHBONOO*KHyIO OT M,, cropony. 
IIpemen cxofsamelica nogmocnefopatesbHocTu § o6o3HauHM yepes €. TouKka 
yi (Ti) € Er, M TaK Kak o,>>7;, To &- (y;(T;) —y(T;))<0. Mepexona x 

ipelesy, moswyuum 


€-6y (T) <0. (6) 


M3 nosyuerHoro HepaBeHcTBa CylefyeT, UTO TOUKa x (—T) = y(T) aBasetca 
TpaHHYHOH TOUKOM BbIMyKsOrO 3aMbIkKaHHa E MHOxKecTBa D HW KOHyCa JocTH- 
x%uMocTH K yaa Tpaextopuu y(t) (cm. (°)). OSosHauMM yepes %p BeKTOp, 
OPTOPOHAJIbHbIt K ONOpPHOM FTunepmocKkocTH K MHOmecTBy FE B TOUKe 
'x(T) =y(T) uw nanpaBnenHEi B MpoTHBoTOnO«KHYyIO OT EF cropony. IIpumem 
3a rpaHWunoe 3Hauenne cdbynKuun rp (t),O <t¢<T: (7) =», a rpanuynoe 
-s3HaueHve cbynxuun y(t), O<¢< 7, onpegzenum pasenctBom x (7) = — vp. 
STH YCNoruA ofHosHayHO onpegensioT W(t), ¥(4),0O<t< 7, m3 cucTem 
ie oHox, ¥; = — OH/dy’, i= 1,...-n. Haiigennpie TakHM oOpa3om 
dbyHkunu p(t), ¥ (f) yaoBeTBopsioT CCbopMyJIMpOBaHHOM BBILIe Teopeme. 

B camo jlesie, rHiiepmJiocKocTb, NpoBeseHHaA Yepes TOUKY Y (T) 4 opToro- 
HaJIbHad K BeKTOpPy tp, ABMIAeTCA OMOpHOH K MHOxecTBy Mr. Orciofia cmeqyet 
(cu. (1), uTo Ha Bcem oTpe3Ke 0 <¢ << T BbINOJIHAeTCA YCOBHe MaKCHMyMa 


p (t) -f (x (2), u (Z)) = max [ap (2) -7 (x (2), u)), 


uEQar 
Si O34 


HW, CeOBaTeJIbHO, o 


H (t) = max A (yp, @), «4, 4,%@, 9 @, 0 @). 
ugar 


Ycnosue MMHUMyMa B paBenctTse (5) cleqyeT u3 BKMOVeHUA K 
Hakone, HeTpyHO NoKa3aTb, 4TO Ha BCeM oTpesKe O<?t<T tpyux- 
wun H (t) = const > 0. 


Matematuyeckni uucTuTyT um. B. A. Crekjosa Tlocrynuso 
Axkajfemuu Hayk CCCP 13) 81961 
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YMH, 14, 8. 1, 3(1950). ? B.T.Boatauckuh, P. B. Tamxpeaug3e, JI. C. Ilon- 
Tpsarus, Mss. AHCCCP, cep. matem., 24, 3—42 (1960). 
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Wornagn Akagemuu nayr CCCP 
1961. Yom 138, Ne 3 


MATEMATHKA 


3.H. KPYNHUWKHM 


OB OJHOM KJIACCE NOJIMHOMOB, 
HAHMMEHEE YKJIOHAFOWUXCA OT HYJIS HA ABYX HHTEPBAJIAX 


(ITpedcmaeneno axademuxom B. H. Cmupxoeom 7 I 1961) 


1. Llenbio HacTosleH 3aMeTKH ABJIMeTCA HaXOM*KTeHHe MH UCCueAOBaHHe NO- 
JIHHOMOB C (PHKCHPOBaHHBIM CTAapIHM KoOSpPHIMeHTOM, HAMMeHee YKJIOHSAIOUINX- 
Ca OT HYJA Ha AByx uHTepBanax [— 1, — Alu [A, 1] e Becom g(x) = V1 — x. 
Ilogo6noro poya NOMMHOME!, HO JIA MocTOAHHOrO Beca g (x) = 1, Obl MocTpoe- 
HbI HW McculeqoBanbl H. V1. Axnesepom (', *) nu aBnsiotca O606meHHeM Ha cryuali 
ByX WHTepBasiOB NomMHOMoB UeOpnuepa nepBoro poga 7, (x). B ormuaue oT 
HUX, MOJIMHOMbI, paCCMaTpHBaeMbIe HUKE, ABJIAIOTCH COOTBETCTBYIONINM O606- 
IleHHeM MOJIMHOMOB UeOpmtiepa BToporo poxa U,, (x). Cnelya yKa3aHHoli anaso- 
THM, OyjeM HaS3bIBATb MX NoWHHOMamMH Axue3zepa BToporo poya u o603Ha- 
yaTb yepes B, (x, A). Upu stom nommuomer B, (x, A) OynyT onpexenaTeca 
KaK TOJIMHOMBI, HawMeHee YKJIOHAIONLMeCsh OT HYJIA Ha JBYX MHTepBasax 


[—1,—Alu [A, 1] c Becom V1 — x2 npu ycnosuu, uTo 


mame eB Le hd, 
x€[=EA, +1] 


Ilepexoya K mocTpoenuio nomuHomoB B, (x, A), 3aMeTHM, 4YTO Cy4aH YeTHOTO 
M He¥eTHOTO 7 CYMeCTBeHHO pa3sJIMuaioTCA. 


I.Cayuat wetTuoro n= 2m. B 3Tom cayaae MCKOMBIM MOHHOM 
CTpOHTCA SulemeHTapHO. JJelicTBUTebHO, paccMOTpuM (yHKIUMIO 


Yom () =V 1 — WU em (u), —1u<g +, (1) 


rye Usm (u) — nomuHom UeOnnuesa BToporo posa cTeneHu 271, HOPMMPOBaHHbIli 


vakum o6pasom, uro) }=omax [V1 — v2 Usm(u) |= 1. @yuKuna Yom (u) AB- 
u€ [(—1, 1) Y 
JIfeTCA SKCTpeMabHOt Ha otTpeske [— 1,1] B kmacce gyHKunli Baga 
V1 — @ Pon(u), re Pom (u) — nomMHOM cTeneHu 2m. 
VUcnomb3ya mpeo6pasopanve 


“= VSP ® 


noJLy4HM aa Le 
Ban (%, 8) = Tomas Van = (3) 

Jina mpefembupix 3Hauenuli 4 = 0 u X= 1 umeem 
Bom (x, 0) = Uam (x); (4) 
Ban (ast) eee (5) 
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C momowtbio momMnomMa (3) pemiaeTca ceqyroulan: 
3anmaua 1. Cpequ Bcex nouMHOMOB CcTeneHH 2/7 C paBHbIM eMMHUILe cTap- 
IMM KOIpPPHUMEHTOM HATH TOT, KOTOPbIM HaMMeHee YKJIOHHeTCA OT HYJIA Ha 


wByx unteppanax [— 1, — A] u [A, 1] ¢ Becom V1 — x?. 
Vckompiit nowMHOM OyyeT 
: L x — 2 
Bom (x, h) = pe Vom (Vs) , (6) 
re COOTBETCTBYIONLCe MHHUMAJIbHOe yKOHeHNe Lom ONpeMeAeTCH BbIPAarmKeHHeM 
(4—A2 m++/2 
Lom = a ° (7) 


Il. Cayuah pheuetuoro n= 2m — |. Cocrasum, npexye sBcero, 
AuddepewuvasbHoe ypaBHeHHe Jia cbyHKUMH 


Yom (x) ai V1 ai de oA (x, d). (8) 
B cooTBeTCTBHH C O6ikelH TeopHeli, PYHKUHA Yom—1 (x) HOUWKHa Ha KaxKJOM 
us oTpeskos [— 1, — Al u [A, 1] m paz gocTuraTb cBoero MaKCHMaJIbHOrO 


SHAYCHHA, PaBHOrO eCAHHUIUEe, IOCJIEIOBATeJIBHO MeCHAA 3HaKk. CueoBaTebHO, 
IlOJIMHOM 


1 
Qam (%) == == [Yom- -1 (aa 12 rea k (9) 
HOUKEH YITOBJCTBOPATb YDaBHeHHIO 


Ya — [Qaim (9)? [Q3m OP 
TS OL ~ Ua? O<TSI<AC<1, (10) 


TaK Kak cdbyHKuna 4/4 — [Quam (x) ]? uMeeT mpoctble HyIM B ToUKax x = +y, 
c= +t), x = +1, a Takxe JBolHbIe HyIH B 4m — 3 Toukax MHTepBasa 
[— 1, 1], rue Qim (x) Takxe uMeeT npoctpe Hymu. Kpome Toro, Qym (x) HMeeT 
elle (Ba MIpOcTbIxX HyJIA B TOUKAX x = +6, re yHKuHA Qy, (x) MocTuraerT a6- 
CouOTHOTO MaKcHMymMa Ha oTpesKe [— 1, 1]. 

B pe3yJibTaTe MMeeM ypaBHeHHe 


4 yok OE Lyles @)P : 
(2) (®@— 7) GW) (2m)? — 82)?” (11) 


pemenHe KOTOpOro MOJiyuaem B BHe 
Yom—1 (x) = sin [2m ® Canis (12) 


an (a2 — £2) dt 
Ve eS 


(13) 


rye NapametTppl y uM 6 oMpemenAOTCH C MOMOMIbIO YCJOBHH Yom-_, (0) = 0, 
Yoma( A) = +1 HW Yoma(ty) = +1. Ilpaxruuecku yyoOnee nepeiitu 
K BbIPaKeHHIO Yom— (xX) B MapaMeTpHyecKol opMe Yepes aIIMMTHUeCKHe tbyHK- 
mnHu. Cuenya metony H. VW. Axuesepa (+), nomarasx 


2) snet(K2m)cnta Bey: Ve Ie 
ioe sn? (K/2m) — sn? u ’ snip A Bie 1 (14) 


WM YYATHIBAA, ITO PYHKUMA Yom—, (X) HMeeT TOKO (Ba Nosoca KpaTHOcTH 2m—1, 
COOTBeTCTBYyIoIlve x = + co, HaXOJMM 


i H (K/2m-+ wu) . 
Os ene ye ue) 


On4 


ae ie (K/2m) ‘le 
[AV TPR Hy (Km | le) 
me H (uw) u Ai (u) — T9eTa-byHKunH. 
OKOHUaTeJIbBHO HMeeM 


H (K/2m-+u) H (Kim) 
Yam—1 (x) = ak oan | H (K/2m +- | : Um) 
ee: sn? u — h2 T A (K/2m + u) 7™ H (K/2m— 1) ]) | 
Bom—a (X, A) = 2 V sn? u — A? sn? wu ied —|F RoE | I 
(18) 
Years 
sn j= ay/ A=, sn = i. (19) 


Cnenyer oTMeTHTb, 4TO hyuKiua (17) aBAeTcH petieHuem ypaBHenna (11), 
KOTOPOMY YOBJIeTBOPAIOT TaK*Ke HeYeTHHIe NOMMHOME! Axuesepa nepBoro poxa 


Asm—1 (x, 4) (). 
pu 0<k <1 gopmyutr (17) u (18) ONpeReAIOT SKCTPeMaJIbUbIe PYHK- 
wun upu 1 > A> sin (st/4m). IIpu 0<A<< sin (a/4m) nomyaaem 


oat (Oe ar Cicos@sy == Vas A Ue ee (20) 
Boma (6a) i) = Uon-1 (ce 
ampHA= i 


/5ip mene ao teal laa aee eh ee (21) 


C MOMOUIbIO MOMMHOMOB Bom; (x, A) peitiaeTca camemyrousas: 

3afaua 2. Cpemu Bcex NOJMHOMOB CTerleHH 2 — | c paBHbIM eqHHue 
CTapwIMM KOS PUIMeHTOM HATH TOT, KOTOpbId HaMMeHee YKJIOHAeTCH OT HYIA 
Ha JjByx wATepBastax [— 1, — A] u [A, 1] c Becom V1 — x. 

C yuerom (18) ucKoMbI nomMHoM OyzeT 


ee ] / sn? u — i2 H (K/2m + u) )m 
Ben (x, h) = sn? u — 2 sn? u Ee ae F 5 


Fe eR Pactoay ||? (22) 


re MHHUMaJIbHOe YKJIOHCHHE ee ompememnetca COOTHOIMeCHHEM 


ihe ws (8 (0) 610) oP”. 
oan ls (K/2m) G(R | v8) 


3mecb 9 (uw) u 91 (u) — cooTBeTcTByromlHe TSTa-csbyHKILHH. 

2. IlyTeM UcnOubSOBaHHA MOCTPOeHHEIX BBE MOMMHOMOB Bom_, (x, A) 
JeTKO pelliaeTca cieqyroulas: 

3amaua 3. Cpequ Bcex TpHroHOMeTpH4eCKHX MHOFOUeHOB Bua 


Pu(®@) = 4mnsin m@ + an_sin (m — l)g+...+ a, sing (24) 
C 3a]aHHbIM KOSPUIMEHTOM A, HATH TOT, KOTOPbIli HAaMMeHee yKJIOHAeTCA OT 


HYA Ha [ByX uHTeppanax [— xa, — ql u Ig, a 
JlevicTBuTembHO, Momaraa x = sin (9/2), nomyaum 


fea) =P, (2 are sin x) = V 1 2 (— 1 Sige Us ay (3% (25) 


el aeceee— Ne er |: Bei 


CreqopaTembHO, SKCTpeMayibHad dyHkuua (25) ompeyenaetca u3 ycuoBHa 


Di (= 1)° ay Vora (x) = (— 1)" “Un Bom—a (x, 2). (26) 


k=1 


IlpupaBuupad KoopPvUveHTH! pH x?"—1, Halifem 


“oan 8 (0) 61 (0) Di 
in = 2” Onlom—a = On| GRR Ea | (27) 
TakuM o6pa30M, HCKOMBIM TpHrOHOMeTpHYeCKHH MHOTowIeH OyeT 
Pm (P,Q) = (— 1)" “Ln cos + Bom (sin2 , Sin Se), (28) 


rye ly — MHHMMaJIbHOe yKOHeHHe, OMpefesnemoe dopmyson# (27). asa Kosp- 
Q@UUHeEHTOB Q, UMeeM 


1 
ay = (— 18S | VTA Bama (2, 8) Urnal) dx = 


sal 


= (= lVeane 34 6, Cop —Ry ‘ (29) 
is 


 2P—1y 


rye bp — KosppulnentE! NoHHOMA Bom, (x, A). 
Bripaxenue (28) onpeyeiaeT SKCTPeMAaJIDHLI MOIMHOM Upa4 n/2m <Q, <a. 
Tipu 0 <q, <1/2m, B cooTBeTcTBHH c (20), HMeem 


Pu (P, 9.) = (— 1)" ‘bn cos -F Le (sin $) = a, sin mq, (30) 
a mpu g, = 
Pilg, x) = 2°" a,, sin » (1 — cos gy" 1. (31) 
B 3aKksi0ueHHe OTMETHM, TO COOTBETCTBYIONad 3aaua Ja mMHOrowieHa 
Qn (Pp) = Am cos mp + An, cos (m— 1)+...+4, 


pelaeTca aHaJIOTH4HbIM oOpa3om, HO C HCIIOJIbSOBaHHeEM NOJIMHOMAa 


x2 a2 
AGEs WV Tamers 


HafimenHoro H. WU. Axve3zepom B pa6ote (). 


Tlocrynuso 
28 XII 1960 


IWMTMPOBAHHAA JIMTEPATYPA 
1H. WH. Axues3ep, Mss. Kasancx. pu3.-maTem. o6m., 3, B. 2, 3 (1928). 2H. HW. 


Axuesep, Jlexuuu mo Teopuu annpoxcumauun, M.— JI., 1947, crp.303. *°C.H.Bep u- 
uteuH, W3s. AH CCCP, cep. matem., 13, 111 (1949). 
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Hoxazagm Anagemun Hayr CCCP 
1961. Tom 138, N 3 


MATEMATHKA 


H. M. MEJIBHHK 


O KPAEBOM 3AJAYUE PHJIbBEPTA 
(ITpedcmaeaexo axademuxom B. H. Cmupxostim 16 I 1961) 


§ 1. Ilyers D—o6nactb (KoHewHad uM GecKOHedHas), orpaHHueHHa: 
IpOCcTHIM riaKHM KoHTypom L, u a(é), b (2), c(¢) —BemlecTBeHHBIe yHKHH To- 
yek KOHTypa L, yoBAeTBopsiomjHe ycnoBHio Teapjepa, mpHuem a (f) u Bb (2) 
de oOpamlaroTca B Hyb BcIozy Ha L. [lpeqnonoxKum, 4To dyHKuHs a (f) romeo- 
dopuo H C COXpaHeHHeM HanpaBileHusa oOxoza npeoOpasyert KouTyp L B ceO6a, 
aMeeT NpOHSBoLHy?10 a’ (7), ylOoBNeTBOpsionlyo ycioButo Teapyepa u OTAHYHY10 
oT HYyJa BcIowy Ha L; BHIMOMHAIOTCH yCOBHA ‘ 


aela@l=t, a@ala@]=—b()4 lal. (1) 
fOunpezenautTs OYHKUHW 
f (2) = 4 (2) + io (2) 


anHuTHuecKy?10 BD H HelpepHIBHO MpOOMKHMyi0 Ha KoHTyp L, BelllecTBeHHaA 
4 MHHMAS YacTH KOTOPOH yOBMeETBOPAIOT KpaeBOMY YCJIOBHIO 


a@fjule@)]+o@uv=cl nual. (2) 


Konesnyto oOjacTb, orpaHHweHHy!to KOHTypoM L, G6yyem oOo3HayaTs D*, 
a GeckoHeuHyI0 — uepes D~. Bcriony B HacTostieli SameTKe Gyem Mpedmonarats, 
aro Ha L 3aqaHo HanpaBrenHe OOxOa, NOMOKHUTEIBHOE OTHOCHTEeJIBHO OOacTu D* 
4, CN€MOBaTeIbHO, OTPHIaTebHOe OTHOCHTeIbHO D™. 

CcbopmyHpoBaHHyi0 salary 6yeM HaSbIBaTb BHY yTpeHHeH, ecin D — xo- 
aeuHad OONacTb; BHellHeli, ecmH D — OeckoHeuHas oOsacTD. 

§2. Boytpeuuysasa 3agaua. I[Ipeqnonaras, uro D — konegnaa 
261acTb, H MOMb3yscb ycuOBHamH (1), 3aqaay (2) mpeoOpa3syem K paBHOCHIb- 
aoH sajlage 


Fe@l=Go@FO+eg@ xzal, (3) 
me 

(2) i. c (#) 6 [a (f)] + ia (Zé) ec [a 1) 
GW) =; Or g(t)= a(é)b [a] (4) 


; 
Jina cayaas, korga D — xpyr, 3agaua (3) paccmatpuBanacp 9. I. Xaca6o- 


BEIM (He omyOHKOBaHO). 
PaccMoTpHM CHayala cyual, aan KpaeBoe ycoBHe (3) HMeeT BHI 


F la 1=FO+e. (9) 


_ Pemenve sagqaun (5) Oyqem HCKaTb B BHe 


F (2) = zh, SEO ar,  & 
) Be 


Sas 
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@ (¢) — nekoTopad yHKUMA, YLoBeTBopmOUlad yenoBMio Teiplepa uv Takas, 
UTO ' 


p (t) +@ la ()] = 0. (7) 


Ha ocnopannu cpopmy Coxonkoro u yeonns (7) 13 (6) noy4uM MuTerpab- 
Hoe ypaBHenune PMpeyroubma 


ae 1 ao’ (%) 1 2i cos(r, n) - 
i 
rye r = |t — ¢|; nm — BuyTpenuaa Hopmanb KL B TouKe 7; (r, 2) — yroul MexK- 


iy Hanpapsenuamu tt un; t’ = dt/ds; s — nyropasn aGcuncca. 

Paccyaan ananorn4uno TOoMy, Kak 9To cyenano B paodotre JI. A. Kne- 
ceaBa (1) mpu peilenHi gaaun Kapwiemana, MOXKHO MOKAsATb, UTO OAHOPOMHOe 
ypaBuenne K@ = 0 He UMeeT HETPHBHAMLHBIX pelwleHHnit. CreoBatetbHo, HeOoy- 
HOoposHoe ypaBnenne Kp = g(t) umeeT enncTBenHoe pemenne. Tak kak 
Kaxkloe HuTerpHpyemoe peulenve ypaBnenun Kp = g (¢) ynoBneTBopaer ycuio- 
Buio Feipgkepa u o6sasaer cBoiicrBom (7), To coorBererByioulan cdbynKina | (2), 
ompeneisemaa cbopmywoi (6), aBiseTea pemenvem ganaun (5). 

Jliemma. Ecau anaaumuueckan @ D* u nenpepeleHo npodoancuman na L 
dynkyua D (z) yOoeremeopsem Kpaebomy yCAosuto 


O*[o ()] = Or) nal, 


mo OHA ecMb BelyecméeHHas nocmosnHasn 6 D*, 
Ora jleMMa ocTaeTes cipaBeMBolt HM Twit cyuKuun D (z), anannTHdeckolt 
BD, HenpepbiBHo mposovoKuMol Ha L uw yopserBopsionleh KpaeBoMy yCJIOBHIO 


O- [a (1 = 0" () nal. 


Ha ocnoBannn JeMMbI OOnlee pemenne sanaun (5) qaeren tbopmy iol 


FQ) =A +55\ Sear, 


ami v‘— 


re A — nponsBobHasd BeljecTBeHHad mocTosHHad; ~ (¢) — peutenve ypaB- 
Henun Kop = g (ft). 

Yuntpipas, ato Ind G (¢) = 0, na ocHoBaHuNM CKasaHHoro MO/ly4aHM, 4TO 
oOulee pemenne 3ayaun (3) 4 paBHocHbHoli el sajaun (2) WaeTea COOTHOLIeHHeM 


f (2) = {A tp \ SR a} oho (8) 
L 
D (2) = gq \ SAO a, (8') 


@ (4) — pemenue ypapnenua Kp = In {= rae p (4) — pemenne ypaBnenH 


ia (t) 
Ko = g (t) ea), 
§ 3. Buemuasn 3anaua,. [yct renepp D — Geckoneunan o6nacTD. 
Ananornuno mpelbilyuemy paccMorpHM cHayasia salary 


Pla@l=PFO+e@) nal. (9 
Pemenne nocnequel 3aqaun Oylem ucKaTb B BHe 
il 
f (2) =o \ PR ae + 3 (10 


re @ (4) — nekoropan (byHkuns, yoBnerBopsiomad ycropmo Tembyepa 
cooTHomenmio (7); c — BellecTBeHHad mocToaHHas. 
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Tlomp3yscb (bopmysiamu Coxorkoro H ycioBvem (7), 43 (9) u (10) umeem 


1 2i 
1K =0 0 — x5 \ (qe ge te oe = Dice — g (0. 
1g 


t—t oc! 


MoxHo m0Ka3aTb, 4TO ypaBHeHue K°@ = 0 umeer ofnO sHHeiHHO He3aBH- 
‘MMoe peteHue @ (¢) = b, rae b — mocrosuuas. 
YpaBuenve, cowsHoe kK Kg, 


, a0) Ds be 
Kp =p (f) + rai aceyeeaiiit’z =)" (1) dr = 0 


Kies 


}/ak2Ke HMeeT OJHO JMHeEHHO HesaBYcuMoe pelleHnep (ft), OTIM4HOe OT TPHBHab- 


Hioro, ripwuem \" (t) dt + 0. Paccyxaa Tenepb aHanormuHO mpesbilymemy, 


rs 
jio1y4uuM, 4TO OOnlee pemleHue 3agzaun (9) BbIPamKaeTCA COOTHOLIeHHeEM 


Me ; 1 ( @le(r)] 
f@)=A+ic+ 5, \PEOar, 


Ine @ (t) — pemenne ypapHenua K°p = 2ic — g (t). Moxuo noKasatb, 4TO 
Re |g @» at /\y @ ad} = 0, 
L lis 
[OSTOMY BeleCTBCHHad MOCTOAHHAA C OMpesesneTCA U3 COOTHOMeHHA 
2ic\y (t) dt = \¢ (t) »p (0) dt. 
E LE 


Ilomb3ysacb petlieHHem 3aqaun (9), nomy4uM, 4TO OOmlee pelieHHe BHeUIHeH 
iafaun (3) uu paBHocHsbHOl el 3amauu (2) umeeT BULL 


fe) ={A + ic + so \ ON anh oh, hes 
a . 


Tv 


1 , 
1 (2). wy) ea + im; 
fk 


T— 
(t) — pemienve ypaBnenus 


a: b (Z) ae 
Kea= — In {7 \ + 2im; 


(i) — pewienve ypaBnenua 
=1-[a(t oy 
Kp = — gi(de [a(t)] + Qic; 

\€lIeCTBEHHEI€ MOCTOSHHBIe M7 HC OMpeseAIOTCA U3 ypaBHeHHit 


, ee 5 (2) (t) dt, 
Bbale ile hap (d) det 


(®) 
2ic\w (t) dt = g (tp (er de. 


16 
Kak B (8), Tak u B (11) Brrpaxenne Ae 
yiouleHt OJHOpOAHON 3amauH. 
4. Paccmotpum ypaBHeHHe 


2) gBiseTCA PelIeHHeM COOTBETCT- 


a) ula — 224 w (a) otg 22 ds =e, (12) 
c ( 


ef=es, +t =e; a(t), 6 (t), c (t) ua (¢) O3HauaioT TO Ke, TO y B (2). 


939 


Pemenve ypapHenua (12) Oyem WcKaTb B Kacce PyYHKUAH, yAOBMeTBOpAIO- 
mx ycuoBuo Tenpyepa. Ilompsyacb cbopmy.oi Tuap6epta 


27 


doe oa u(t) do, 


tt) 


27 
Lo(Z) = —3,| u (Tt) \ ctge= 
0 


pelienve ypaBHenua (12) cBefqem K peuleHuio KpaeBok 3agaun (2). Ilonaras 


27 


\ v (t) do = 0, (13) 


0 


v3 (12) nomy4uHM BHYTpeHHIOIO KpaeByio 3afayy (2) AA anHauHTMUeCKOH B elu- 
HHYHOM Kpyre dyHKunH f (z) = u (z) + iv (2). Ec pemeunne f (z) oqHopoguoni 
gaan 


a(tjula@]+o@0%) =0 14 


yoBleTBopaeT ycuoButo (13), To oOfHOpoyHoe ypaBHeHHe 


a (t) u [a (t)] — Le u(t) ctg = 


0 


S do =0 (15 


MME€eT C€HHCTBCHHOE pelleHHe 


u(t) =A Ree’ 


3aBHCAINee OT OLHOM BeIIeCTBEHHOM MpOH3BObHOU MocToAHHOH A. Syecb PyHK-: 
una I+ (¢) onpezensetca dopmy.io (8"). Ec pemienve 3agauu (14) He ynosuie- 
TBOPAeT YCJIOBHIO (13), To ofHOpomHoe ypaBHeHue (15) He HMeeT HETPHBHAJIB- 
HbIX pelleHHi. 

B cayaae, Kora ycstoBue (13) ne BbITIOMHAeTCA, HeoMHOposHoe ypaBHeHue (12) 
WMeeT €J[HHCTBeEHHOe pelleHve 


i eR ef(A+5 +p le@l4e (PON ae) rl, (16 
; ; 


cia t 


rye rp (t) o3HayaeT TO *Ke, UTO H B COOTHOIMeHHH (8); BelllecTBeHHad NocTosHHaa A 
ONpeqeneTCA H3 yCOBUA | 


im {\ (A +59 [a 1 4 — | He ar) eritt) ds} 2h 
0 


2c0t a, 
L 


Ecam pemenue 3ajauu (14) ytoBneTBopset ycsoBuro (13), To pemlieHHe He 


OAHOposHoro ypaBHeHua (12) cymecTByeT Tora HU TObKO Tora, Kora BbINOA 
HACTCA PaBeHCTBO 


2 


[ ] baat uw m ie 
im | { ( a #) ly. dv) et (ds! = 0, 


0 


M flaetca cbopmysou (16). 


PoctoscKHii-Ha-Jlony Tloctynuso 
rocyapcTBeHHbId YyHHBepCcuTeT 5 I 1961 
UMTHMPOBAHHAA JIMTEPATYPA 


17, A. Kpeceaasa, Tp. TOmmmcck. matem. uuct., 16, 40 (1948). 
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HMoxrnzagmn Akagemun nayr CCCP 
1961. Tom 138, Ne 3 


_MATEMATHKA 


Cc. fr. MAXJIHH 


CHHIYJIAPHBIE HHTEFPAJIDHbIE YPABHEHHA B KJIACCAX 
JIMNWHUEBBIX ®YHKILMH 


(II pedcmaeaexno axademuxom B. H. Cmupxoesim 10 I 1961) 


B HactTositel 3aMeTKe MbI COXpaHseM TepMMHOJOrHIO H O6O3HaYeHHA cTa- 
rei (1, *), 

1°. Ilenb HacTosuleli 3aMeTKH — yCTaHOBHTb JOCTaTOUHBIe yCOBUA, npu 
KOTOPBIX pellleHve (ecJIM OHO CyMecTByeT) MHOTOMepHOrO CHHTyIApHoroO HHTe- 
rpaJIbHoro ypaBHeHHA 


a(xyu() + | Puy dy = ga, 
Em 
r=|y—x|, 6=2=, (1) 


YyHoBeTBopseT ycoBuro JlumuiMla C HEKOTOPHIM TOJIOMKUTCIbHBIM MOKa3aTe- 
tiem. IlpumemM, 4uTo CBOOOHBI 4eH yOBMeTBOpsAeT CuIeyIOWleMy YCJIOBHIO: 


m/ 
MpousBeleHHe (EEL) ; g (x) € Lip, (2). 3mecb & — cchepa, B KoTOpyrio me- 


PeCXOAUT SBKMHJOBO MpoctpaucTBo EL, 1p cTepeorpaduyeckoM mpeodpasoBaHun. 
3 BHelrtHero yCNOBHA BbITeKaeT, B uacTHocTH, 4TO g (x) E Le (Em). Teno cBo- 
(AHTCH K HAJIOKKeHHIO JOCTATOUHLIX yCJIOBH Ha a (x) u f (x, 0). Kak o6pruo, 
MbI IIPHMeM, 4YTO CHMBOJI ypaBHeHusa (1) Hurge He OOpamiaetca B HYJIb. 

TloctaBmeHHy10 3Jecb salayy paccMaTpuBad yKupo (°), KOTOpbIH, O1HaKo, 
MCCJIeMOBaJI BECbMa 4AaCTHBIH Kacc ypaBHeHHi, XapaKTepHCTHKM KOTOPBIX cyte 
ccbepuueckue cbyHKUMM MepBoro lopAgKa. 

Hake Mb BOCIIOJIb3yeMCA CJIeMyolleH, MO CyIkecTBy XOpOIO M3BeCTHOH 
JIeMMOH. 

Jlemma. IJIycme Q — koneuHaa o62acme npocmpancmea Em, u nyctno 
6 amo obnacmu qynkuyusa A (x, y) yOoeremeopsem Hepasencmeam 


IAQy\<C, |A+thy—-Aliy|<NIAt, Oa], (2) 


ede C, N, a — nocmosnnoie. Tozda unmeeparoHoiti onepamop co cAaaboli ocober- 
HOCMbtO 


v(x) =|2SPuwdy, 0<h<m, (3) 
Q 


mepeeodum srobyf0 oepanuuennyto dynKuuro u (x) 6 dyxkyuro v (x) € Lips (Q), 
oe B = min (a, m — A). 

2°, TIpumem, uTo a (x) u f (x, 0) B ypaBHenuu (1) yoBmeTBopsioT creqyt0- 
mluM TpeOoBaHisn: 
| a) a(x) EC” @). 
19 fn hE W'S), 1>m+2 

B) Ilycth w (x, r, 8) — mpousBoubHas :yHKIUMA CBOHMX apryMeHTOB. O6o- 
‘SHAM depes a’ w/dx; MIPOWSBOLHY1O, BbINHCICHHYIO B MpefNOOxKeHHU, 4TO 
\3 O44 
? 


a 
a 
4 


ru 0 He 3aBUCAT OT x, H Yepes O”w/Ox; — NPOM3BOLHYI0O, BLIMHCIeEHHYIO B mpey- 
MOJIOMKEHHH, YTO TObKO rf MW O 3aBuCAT OT X, TAK 4TO Ow/dx; = O'w/dx; + 
+ 0"w/Ox;. 

JlerKo BuJeTb, 4TO CupaBeIHBa dbopMysa Bua 


Ov fF (0) lee tye 8) 
Ox; = pile 7 


Tlorpe6yem, uToOst 


OG A ce A = 
ore ews (8), Hy, &) EWL™ (8) 
“| 
M YTOObI STH (PyHKWMH, Tak %Ke Kak u cdbyHKuus f (x, 0), OplH HeMpepbIBHbI Ha 
xs. 
V3 a) — B) BBITeKaIOT Clef yrollve CBOMCTBa: 
r) f(x’, 0) — Ff (x, 8) = p* F(&’, &, 0). Snecb &’ u & — oO6pa3ni ToueK 
x’ MX Ip cTepeorpacdwyeckom mpeoOpasoBaHHH; p’ — paccTosHHe Mexy &’ 
u €; * — nmoctosHHan, O< x < | 


| F (E1, m1, 0) — F (Ee, ne, 8) | < Ni (| &1 — Ea |e + | mi — n°), 
NG == CONST BUG <a al. 


1) a(x’) —a(x) =p*a(8’,8), (8, &) € Lip. (8). 

V3 nepeuucJieHHBIxX 3fecb HM BO. 1° ycnoBul BbITeKaeT, 4¥TO ec CyHKUNA 
g (x) OpToroHaJIbHa KO BCeM pellleHHAM OJHOPOAHOTO ypaBHeHHA, COMpsAxKeHHOrO 
¢ ypaBHeHnem (1), To 3TO MocmeqHee HMeeT pellieHHe (MoxeT ObITb, HeeHHCTBeH- 
Hoe) B Le (E,,). TokaxemM, uTO Ip YNOMAHYTHIX YCIOBHAX m1060e Takoe pelle- 


dex ayee : 
HHe YJOBJIETBOPAeT YCJIOBHIO (—*) u (x) € Lips (2), roe 6 onpesensetca 
JaHHBIMH 3aaqH. 


Ha ocHOBaHHM pe3yJIbTATOB CTaTbH (*), M3 ycIOBHi 6) H B) BbITeKaeT Cel y10- 
mee: ECM XapakTepHcTHKy si B pA 10 ccepHyecKHM yHKUHAM 


f (x, 9) =) : aPi(xy yo, (9), 

—— k= 

TO ie a 
co hy al®) 
Sa tan We y Sa ee ee C1 = const. 


n=1 k=1 n=1 R=1 


CocTaBuM CHMBOJ ypaBHeHHA wes 


® (x, 0) =a (x) + y S Ta, man” (X) Vn, m (8) = 


u—ik—) . 
= a(x) +\ f(x, 8’) P (cos 1) ds’, 
S 
me (¢). P (cos 7) = Incosm (+ — sign COS Yx H Y — yroul MexK,Yy pa- 
jMycamu cdeppr S, mpoBeseHHbIMM K TouKam 0 u 0’. Orcioga | 
SUE ee seve 8) P (cos y) dS’. 


Ox. Ox 


Takum oOpasom, ecau O’f (x, 0)/Ox; paccMaTpHBaTb Kak XapaKTepHcTHkKy, 
a Oa (x)/Ox; — Kak BHeMHTerpasbHbI KosppUMeHT HEKOTOPOrO CHHTysApHOrO 
ollepatopa, To ero CuMBoJIOM 6yzeT byHKuHA O’ O (x,0)/Ox;; oTCIOMa HM 3 pesyb- 
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TaTos cratbu (*) BerteKaer, uTo 0’@/dx,; € WY +1") (S). To xe BepHo u Aaa 
bynKuun 0’D1/dx; = —O~*0’D/dx,;, nockonpxy Inf|@| > 0. 
Ilyctb Tenepb 


loo} Ry 
Dey So, (x) Vas m0) 
n=0 R=1 
Torga, B CHuly TeX Ke pes8ybTATOB cTaTpH (’), 


R 


Cony 72 ap’) : 
SS! Ss n2 24 m/z) ore =< Co. = const, 
n=0 k=1 “| 
H, CJeLOBaTeJIbHO, 
co Ry ap {®) 2 
a) fe ea Cite >| ae | & Cs = const. 
J ; 


n=0 R=1 


Orciofa, BO BCHKOM culyuae BbiITeKaeT, 4TO grad’ » (x, 0) € wi (S), 
rae (x, 8) — xapaxTepucTuka, cooTBeTcTByrollad cHuMBoly W(x, 0). 
OHOBpeMeHHO, KaK 9TO ONATb BBbITeKaeT H3 YTBepxKeHHA cTaTbu (*), 
grad” p(x, 0) € Ws (S). Tax xax [—2>>m, To, Kak 9T0 MOxHO M3BNeUb 
w3 Teopem cTaTbu(*), pxybl, MomysenHbEle AuddepeHwupoBanveM pxa WA 
ibyHKkmun @(x,0) no TekapToBbIM KoopAHHAaTaM TOUKH 0, CxOLATCH aOcouOTHO 
MH paBHomepHo. V3 dopMyvibI WIA CHMBOJIa BbITeKaeT, B CHJIY yCJIOBMM 6) 4H B), 
aTo dyHKunu W(x, 0) u o'O(x, 0)/dx; nenpeppiBHE! Ha & xS. Ho Torga na & XS 
HelIpepbIBHbI TakxKe MD} (x, 0) u O’D +(x, 0)/dx;, a cneqoBaTebHO, HU KOSPppUuLH- 
ents 0S” (x) H MX npoMsBogHble no x; Ho Torya 


| grade @ (x, 0) p—” |< Cap—”-1, Ca = const. (4) 
Smecb p = |& — y|, re & uy — OOpasbl TOUeK xX UY IPH CTepeorpatHyecKoM 


mpeoOpasopanun. Vcnomp3ya coorsercTByioulyio Teopemy ?Kupo (?), mMoxKuHO 
MOKa3aTb, YTO CHHTYJIAPHbIM OMepaTop 


(ui) + (Lax —NuWdy, Lix—-y=229, © 
r 
Em 
MepeBOAHT BCAKyIO (yHKUMIO U(x), YOBJeTBOPAIONLyIO YyCJIOBHIO 


Cee w (x) € Lips (3), (6) 


1B @YHKUMIO, YOBJIETBOPAIONyIO TOMY %e YCJIOBMIO. 
3°. Bosyelicrpyem Ha o6e uacTu ypaBueHua (1) onepaTopom (5), cHMBou Ko- 
Toporo paBex @1(x, 0). Sto mpuBesleT Hac K ypaBHenuio THna Puca — |Layepa 


u(x) + Tu = F (x), (7) 


KOTOPOMY yAOBJIeTBOpAIOT Bce pewieHua ypaBHenua (1). M3 ckasaHHoro Bpilule 
BbITeKaeT, uTO F (x) yoBmeTBopseT ycsoBuio (6). 

| B ypapuenuu (7) nowoxKuM 

} 


CEP e-t@ CE =70, GEM nem 


| 043 


Tora STO ypaBHeHHe IepexOWWT B CJleyrIoulee 


~ 


“u (8) + Tu = FX), (8) 


B KOTOpOM onepaTop 7 BrosHe HempepbiBeH B Le (2). 
MoxkHO JOKa3aTb, 4TO 


=\ {law —a@l tot 


[7 (2, i) o) Tl (% ) 2)] p (x, Oy) a 
ee (9) 
E IE— nl" In—d 
3necb €— o6pa3 TouKH 2 MpH cTepeorpacduyeckom mpeoOpasoBaHun, 
aE ees 2—x 
er oT. ear XZ ean 


V3 ycnoBui r) 4 2) HM 43 pesymbTaToB )Kupo (?) BbITeKaeT, 4TO APO onepa- 
Topa (9) yOBNeTBOpAeT YCJIOBHAM JIEMMBI HaCcToseH 3ameTKH. B uacTHOCTH, 
ypaBHeHne (8) eCTb HNTerpasibHoe ypaBHeHHe Co claGoH OCOOeHHOCTHIO. @ynk- 
una F (&) € Lip. (2), Tem Oonee, orpaHwuena, a Tora BCAKOe pellleHHe ypaB- 
Henna (8), npHHanmexanee L2(X), orpannueno. Ilo memme, Tu € Lips (2), 
rye B ompeseiasetca ycOBHAMU 3afauu, a Torga u = (F — Tu) € Lips (2), 
6 = min (, 8). 

4°. Pe3ysIbTAaTHI pacipocTpaHaAIoOTCA H Ha TOT Clyuall, Kora ypaBHeHHe MMeeT 
BUI, 


a(u@ +) KEmumad, =e®, g ELip. (), 


Yr 


rie [ — 3aMKuHyToe JocTaTOuHO TialKoe MHOrooOpa3He 7 W3MepeHHH, a Apo 
MOMYHHEHO, HalpuMep, TaKOMY YCJIOBMIO: eCJIM HEKOTOPpad OKPeCTHOCTh TOUKH 
£ @T oro6paxkena focTaTouHO riaiKuM O6pasoM Ha HeKOTOpyi0 OOacTb Mmpo- 
cTpanctBa E,, HW ecIM xX HY CyTb OOpa3bl ToueK — HN MPH TakOM rpeo6pasoBa- 
HUH, TG 


XE Ones — Oy eee, | 


re CHHryapHoe safpo r-™f (x, 0) yHoBleTBOpaeT BCeM NepeuHCJIeCHHBIM BBILIEe 
YCJIOBHAM, MoKasaTeb A > 0, a cynKuua fy (x, y) HeNpepbiBHO AuppepenuH-| 
pyema 110 KoopquHaTaM o6eHX ToueK x HY. 

PacnpocTpaHeHle pe38ybTaTOB Ha CHCTeEMbI CHHTYJIAPHbIX ypaBHeHHH oue- 
BULHO. 


JleHuHrpaycKH rocyapcTBeHHbI yHHBepCHTeT Tlocrynuso 
um. A. A. )KqaHoBa 5 I 1961 


UMTHPOBAHHAA JIMTEPATYPA 


GSM MG uOre we retin lekeeniaig. WDA’, Ne 1 (1956). > C. TP. Mux aun, JIAH, 131, Ned 
(1960) es GasGa Tan ‘d, Ann. Sci. de 1’Ecole Norm. Sup., 51, fasc. 3 et 4, 251 (1934). 
or es AAR. 126, Ne 2 (1959). 5 A.P.Calderon, A.Zygmund. 
Am. J. Math., 78, 2 (1956). 
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; Wornagnns Akagzemun nayr CCCP 
: = 1961. Tom 138, Ne 3 


MATEMATHKA 


A. M, OJIEBCKHA 
PACXOAAMIMECH PAAbI WS L? MO MOJIHBIM CHCTEMAM 


(II pedcmaeaeno axademukom IT. C. Hoeuxoseim 21 I 1961) 


§ 1. OcwoBpHoe cofepxKaHHe 3aMeTKH cocTaBJIseT cJleqyioulad Teopema: 
Teopema 1. I[lycmb {@n(x)} — npouseorbnan noavnaa OpmozoHaAbHan 


6 L710,1) cucmema ynkyuti. Tozda cyuecmeyem dynkyus f (x) €L?(0,1), pad 
Pypve Komopou 


> On Pn (x) (1) 
n=1 


nocne HeKomopow nepecmanoeKu 4AeHOs pacxodumca noumu ecrody (n. 6.) Ha 
[0,1]. 

B KauecTBe HeMOcpeCTBeHHOrO CJIeCTBHA H3 ITOH TeOpeMbl Mbl Moyyaem 
OTPHUlaTeIbHbIM OTBET Ha MpoOOMeMy CYLeCTBOBAHHA MOHOM OPTOHOpMHpoBaH- 
HOH CHCTeMbI Oe3ycJIOBHOM CXOAMMOCTH. 


* Kak H3BeCTHO, OPTOHOPMHpoBaHHan cucTeMa {, (x)} Ha3bIBaeTCH CuCTeMOLi 
CXOJIMMOCTH, CCJIH H3 YCIOBUA 


co 
Py bi < 00 (2) 
n=1 
BbITeKaeT CXONHMOCTD pana (1) nm. B. Ha [0,1]. Ecan cuctema {pp (x)} ocTaeTcs 
CHCTeEMOM CXOZMMOCTH IIpH WOOO MepecTaHOBKe JJIEMeEHTOB, TO OHA Ha3blBaeTCH 
cucTeMOH GOe3ycJIOBHOH CxoquMocTH. KaaccHyecKHM IIpHMepoOM TaKOl CHCTeMBI 
ABJIAeTCA CHCTeMa Pajemaxepa. OmuHako ona, Kak HM BCe [pyre H3BeCTHBIe CH- 
‘CTeMbI Oe3yCOBHOH CXOJMMOCTH, He NowHa. B cBA3H C STHM ECTECTBEHHO BO3HHK 
-Borpoc ((°), ctp. 452): cymlecTByeT IH NOHaa CHCTeMa Ge3yCJIOBHOM CXOHMOCTH? 
OTBeT Ha STOT BOMpOC HeMeJIeCHHO CulelyeT H3 TeopeMbl |. MMeHHo, cnpaBesHBa: 

Teopema 2. He cywecmeyem noaxod opmoxopmupoeannot cucmemet 6es- 
‘ycaoeHow cxodumocmu. 
TTpurxyunuaabnoltl cmoica npueedeHHblx pesyAbmamos cocmoum 6 mom, “mo 
Mobyt0 NOAHYIO OPMOHOPMUpOBAaHHytO CuCMemMY MOICHO 3aHYMepocamb eB maKkom 
nopsadKe {Pn (x)}, “mo ceoticmea smo cucmemo Oydym Oocmamo4Ho nAoxumU, 
UMeHHO, no nett OyOym cYywecmeceamb pacxodAujuecA pACwL u3 L?. 

CueqyeT OTMETHTb, 4YTO JIA TPHTOHOMeTPHYeCKOH CHCTeMbI Teopema | Brep- 
Bbie ccbopMymupoBaHa A. H. Kommoroposnm B 1927 r. B ero COBMeCTHOH Cc 
. E. Menpuiopnim padote (1). HexaBHo noxsuaacb pa6ota Saropcxoro (’), 
‘coflepKailad cXxeMy fOKa3aTesbcTBa Teopemb! KovMoroposa. IlpopeszeHHblit 
Ti. JI. Yabanospim aHamu3 MeToya, MpegzoKeHHoro SaropcKuM, MokKa3ad, 
4TO OH IIPHMe€HHM H K HeEKOTOPHIM ApyruM cuctemMaM. Ipy6o ropops, ycsoBHeM 
TIPHMeHUMMOCTH MeTOJa SaropckKoro ABMAeTCA OllpefeeHHaA «CHMMeTPHA» PyHK- 
Hu cucTrempl. Ha stom nytu II. JI. Yabauos (’) pacnpoctpanul yTBepxKeHHe 
teopempt A. H. Konmmoropopa Ha cuctempt Youuwa u Xaapa. B uactosuel 
‘paGoTe Mbl JOKa3bIBaeM STO yTBepxeHHe IA M0O0K NOMHOM OpToroHabHOH 
tHCTEMBI *. 

§ 2. Tlepetiqem Kk oKa3aTenbcTBy Teopempr |. 


* B 9ToM Ke HanpaBeHHH nowyueHH pesyibTatyl I]. JI. Yapauospim (8), pa6ota KoTOporo 
_myOuHKyeTcaA B HaCTOAULeM HOMepe. 


\4 LAH, *. 138, Ne 3 SAS 


, 


I. YcOBHMCA OTHOCHTeIbHO CHeLyioiwero ompefesenua. Ilycrh duKcHpo- 


BaHa HaTypaJIbHaA MOCJIeCOBATeEbHOCTb (E> Misi Say 2.0.5. Sk, Lees ere She tee ae 
k= 1)2,0.. bylem rosopuTs, are opToHopMupoBanad cuctema {Qn (x)} 
ABI ACTCA Q-6esycu10BHBIM 6a3vcoM, ecIM H3 ycloBua (2) BbITeKaeT, 4TO pA 
fore) Skety 
> Gp\X), ) LHC. On (te >) Ona (Xx) (3) 
k=1 n=Sp+1 


CXOAUTCA TIpH s1000H NepecTaHOBKe YWICHOB Ha MHOKECTBE MOJIOMKUTEIbHOH 
Mepbl (3aBHCALLeM OT MepecTaHoBKy). | 
PesyJIbTaTbl HACTOAMerO MYHKTa MOXKHO CchOpMyJIMpOBaTb B BHJe JIeEMMBI: | 
JIemma 1. Ecau cywecmeyem noanxaa opmonopmupoeganHan cucmema 
{spy (x)}, sendowaaca Q-6e3ycaceneim Oasucom (npu KaKoli-aubo {2 = {sp}), mo 
BCAKAA opmonopmuposanHan cucmema {Qn (x)} seanemca Q’-6e3ycAroeHolm Casu- 
com npu HeKomopot Q' = {m;} (saeucaiyel om {@n}). 
Ji JOKa3aTeIbCTBA JIEMMbI Mbl HCMOuL3yem ofHY Hero Mapunukesnya 
B TOM BAe, Kak OHa H3IowKeHa B (7), cTp. 352—357. Mmenuo, pasnaraa ox) 


B pafpt Dypbe mo cucTeme {%p, (x)} (9: (x) ~ Dd} aiwp, (x)), erpoum mocstego- 
BaTeJIbHOCTH V (i), Ny, u (i) TAK, KaK yKa3aHo B (?). IIpH sToM, He orpaHnunBasn 
OOUIHOCTH, MOXKHO CUHTaTb, 4TO v (i) ABAAeTCH MofnociesoBaTembHOCTHIO QQ. 
Jlanee, BLIOHpaeM H3 Ny MOAMOCMeLOBATEMbHOCTh M7; TAK, UTO LU (11;44) > v (m,). 
TlocmeqopatembHocTb 92’ = {m;} uM ecTb ucKomas. UToObi AoKasaTb 3TO, nmped- 
CTaBJIAeM, TAK 2%Ke Kak B (?), pag (1) B Bue CyMMbI Tpex psyos. Jlaee, TOUHO 
TAKHMH Ke OWeHKaMH, Kak B (7), yOexaemca, 4TO NepBbiI H TpeTHH H3 STHX 
pxAOB a6comoTHO cxofatca. UTo we KacaeTca BTOporo paywa, TO OObBeqHHAA 
B HEM YJICHbI OT HoMepa S, + 1 TO S,44 H OOO3HAYAA STY CYMMY Yepes Oy (x), 
HO avasoruu c (3), Momysaem pad Lop (x), KOTOpbIi np Mobo mepectanoBKe 
CXOQHTCA HA MHO?KECTBE MOJIOMKUTEbHOH MepbI. 

JlokasaTejbcTBo mocseqHero yTBepKLeHUA TakxKe MepeHocuTca U3 (°), ¢ ToH 
JHUIb pa3sHHueH, 4YTO BMeCTO CCLLIKH Ha Teopemy KosimoropoBa oO TpHroHoMeT- 
pHuecKHX pAax B HallleM Cilyyae HyKHO CCbINATHCA Ha TOT (aKT, 4TO CHCTeMa 
{wy (x)}, 10 ycnoBuio, aBiaeTca -6esycJIOBHbIM 6asHcoM. Tem CaMbIM JIeMMa 
OyeT TOMHOCTBIO JoOKa3aHa. 

Il. PesymbTaT HacTosmlero WyHKTa MOXKHO paCCMaTpHBaTb He38aBHCHMO OT 
BCeTO OCTAJIbHOFO. SeCb BbICHAeCTCA OMHO MOOOMbITHOe CBOHCTBO CHCTeMbI Xa- 
apa. Mat 6ynem o603HauaTb cucremy Xaapa (cm. (?), crp. 57), 3aHyMepoBaHHyi0 
B OOBIYHOM Tlopayke, depes {xy (x)}, v = 0, 1, .. . Ilycrh d@uxcupopana crporo 
MOHOTOHHO BOSpacTaloulad HaTypasDHar noceNoBAaTesIbHOCTS == Sit obo eee 
Mbt onpefemum celiac CooTBeTCTBYIOlLy!0 ei MOcMexoBaTebHOCTS F (A) dyuk- 
uni {fi (x), fe (x), ...}. Vimenno, nomaraem 


gat —4 
fds) = 2° Dy Xv (X). 
volt 

Ilyctb Tenepb dyHkunn fi,..., fe ye onpezesenbi. O6osHauHM Yepes 
EW (A) — muoxecrao Touex orpesKa [0, 1], rte fa(x)>0, a sepes EY (A) — 
MHOxeCcTBO, Tye fp (x) < 0. Uepes ©” (A, x) wu ®®)(A, x) o6o3HaduM cooT- 

BETCTBCHHO XapakTepucTuyecKHe (PyYHKUHH 39THX MHOxecTB. TosoKHM 
afk thas = 


ee gis\tlogskl—in) @ Oto) (A, x) yan x, (x), (4) 


re r= 1, ecnuu Rk veTuo, H r = 2, ecnu Rk HeveTHO. 
JlemmMa 2. ITlycmo sadaKa npouseoAbHaA Bo3pacmariwad nocaedosamero- 
HOCM Hamypanonolx uucen A, u, 6 coomeemcmeuu c (4), onpederena nocaedoea- 
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meaonocme dynkuuti F (A). Toeda daa ato6oe20 n cyujecmeyem 63auMmMHO-OOHOSHAY- 
Hoe * usomempuunoe omobpaocenue U, ompeska [0, 1] 6 ce6s, npu Komopom 


Pl pe Vege), ei 1 2, eae Carel 4 (5) 


HokasateabetTsBo. Cryefywune yrsepxyenua HenocpexcTBeHHO 
nOWyuaioTcA HS JaHHbIX BbIlle onpesenenui. 
; 1 
ieeeigs.-su060ro 2. fe (x) == (—11) 1 2 elce").  ecnmiix 6 EY (A), 
fn (x) = 0 B ocTambHEIx TouKax oTpesKa [0, 1]. 
2. Muoxecrso E“) (A) npu mo6nrx A, n 4 r CocTOUT 43 KOHeYHOrO UCsIa He- 
MepeCeKaIOWAXCA MHTepBaJIOB. 


3. mes Ef —p, saBucuT TombKo or kK He 3aBucut ot A ur (9TOT (pakT JlerkKo 
MpOBepAeTCA TO MHAyKUMH). 

YcNOBUMCH TOBOPUTh, YTO COBOKynHOCcTS MHowecTB EY) (A) (QQ '<k< 

<2? — 1; r = 1, 2) cyTb mMHomecTBa panra n. 

HerpyHo mpoBepuTb cBolicTBa: 

4. Tipu smoOnix duKcupoBanHElx A HN MHOMKECTBA PaHTa N HE NepeceKaroTcs 
MB CyMMe jaIoT mouTH Becb oTpe3oK [0, 1]. 

5. [pu m060m duxcuposannom A KaxKoe MHOxKeCTBO para, MeHbILIerO 7, 
COCTOMT M3 KOHeYHOTO 4HCyIa MHOMKeCTB paHra nN, 

IlycTb Tenepb dpuKcupopaus A, A, un. Tora, B Cusmy cBolcTB 2 4 3, KaxKyOe 
mHoxectBo Ef) (A) para n MoxKHO B3aHMHO-O,HO3HAYHO, H3OMeTPHYHO (c TO- 
MOUIbIO KYCONHO-JIMHEHHOH (PyHKWMH) OTOOpasHTb Ha COOTBETCTBYIONWee MHO- 
»xecTBo Ef” (Ai). OGnequnaa 2TH OTOOpaxKenua, nomyuaem, B CHTy 4, B3auMHO- 

> OWHOSHAUHOR, H3O0MeTPHUHOe OTOOparxKeHHe oTpe3Ka [0, 1] Ha ce6a, mpH KOTO- 


POM Jin m06nrx k < 2” — 1 uw r < 2 muomecrso E},’ (A) B3aumHo-ofHo3sHaqHO 


H H3OMeTPH4HO oTOOpaxkaercs Ha EY (A1). TloceqHee BbiITeKaer H3 CBOlcTBa 5. 
B cumy cBolicrsa | yOexyaemca, 4TO 


fe (%) = fr? Wax), R<2°—1 (one {fo} = F(A), {fh} = F (Ay). 


lia 3apepwieHua oKasaTeAbCTBa JIEMMBI OCTaeTCH MOOKHTb A, = {1, 2,... 


M 3aMeTHTb, uTo F (Ai) B aTOM cuyaae — cucrema Xaapa: fy” (x) = yx (x), 
k= 1,2,... Urax, nmemma 2 joKasaua. 
V3 jemmp! 2 c TOMOUIbIO OObMHOM TeXHHKH (MIM CCbIiadch Ha JIEMMY Haller 
/3ametKu (*)) nostyaaem culefyroulee yTBepxKeHHe: 


Jlemma 3. /Tycmo pxd >| AnXn (x) npu HeKomopol nepecmanoeKe 4AeHOG 


-pacxodumca n.e. Ha 10, 1}. Tozda daa awbott A psd > anf, (x) pacxodumca 
n.é@. Ha [0,1] npu moti see nepecmanosKe 4Aenoe ae {fn} =F (A)). 
Ill. JIemma 4. Cucmema Xaapa ne seasemca Q-6e3ycaoeHoim bastucom 
Au npu Kako Q. 
Moka3zsateabctsBo. Mbt SyfeM Nob30BaTLCA Np MOKasaTeHcTBe 
‘pesyptatom []. JI. Yabsuopa(’) o cyulecrBopannu psza Yyppe us L? 
| co 
» AnXr (x) (6) 
h=1 
flo cucTeme Xaapa, KoToppili pacxogurca nm. B. Ha [0, 1] npu HeKoTopoi nepe- 
cTaHoBke wieHoB. Mrak, myctb dbuKkcupoBaHa 2 = {s,}. TloKaxem, uTo cucTema 
Xaapa we sBasnetca {2-GesycOBHbIM OasHCoM. OueBHHO, HE orpaHHunBasn oOul- 
HOCTH, Moxem cuHTaTh Q cTosh pelKol, YTO An mo6oro k uaiiperca i, TaKoe, 
ro spo 2’ +1 a Oe 5. 
| TlocraBym B cooTBeTcTBHe Kaxjomy k OMHO3HAYHO 4uCIIO i, TAK, UTOObI BbI- 
OHANOCh 3aNHCaHHOe HEpaBeHCTBO. OUeBUAHO, tp41 > ip. Tem CaMbiM ompesie- 


* 3yecb VW fasiee B JOKa3aTebCTBe MbI MpeneOperaeM KOHEUHBIM MHOXeCTBOM TOUK — KOH- 
aM HHTepBaNoB NOCTOAHCTBa (PyHKUHH fp U Xp, Re”, 


| 4X BAT 


NeHa mocmeqoBaTesbHocTh A = {iz}, a c Hel H F(A) = {fi (x), fe (x), . . -}. 
Ilycetb sp < Vv < Spy. O6o3HauumM yepes A, MHO?KECTBO, Ha KOTOPOM Yy (x) 
ormMuna of nya. Ilycrb, qanee, 2*# << v < ht — J. Ys (4) u cpolicrsa 5 
fIpeAbILyero NYHKTA ClelyeT, YTO B STOM CJTy4ae MHO«KeCTBO E () CA) he (2) (A) 
usu ComepxuT A, HIM He NepecekaeTca c HUM. EcaM HMeeT MeCTO MepBbIi Cuy- 
gait, monaraem b, = 2/*8:*I—Wq, Tina Bcex OCTaJIbHbIX V H3 OJyHHTepBa- 
Na (Sp, Spi] monaraem 6, = 0. Tem cambIM nouHOCTbIO OMpesemeHa mMocwepo- 


BaTeJIbHOCTh KOXppuUHeHTOB {by}, v = 1, 2, .. . PaccmoTpum pan > DV wah eae 
O6o3HauuM CyMMy OTpe3Ka 3TOFO pxa B Mpemenax oT Ss, + 1 WO spi, depes 
oO, (x). U3 (4) HenocpeazcTBeHHO ACHO, 4TO O;, (x) = apf, (x). Yaursipan pac- . 
XOMMMOCTb psa (6) npH nepecTaHoBKe, B CHy JIeMMBI 3, MOMyuaeM, 4TO px 


Yoh (x) mp HekoTOpow mMepecTaHoBKe 4eHOB pacxogutca un. B. Ha [0, 1]. 


OTMeTUM, HaKOHElL, UTO 3 JIEMMBI 2 BbITeKaeT, YTO PyHKUHH f, (x) OPTOHOpME- 
popaupt BL? [0, 1]. Yuurpiwas, uTo pay (6) cxogutca B L?, mosyuaem, uTo pad 


> Oo, (x), a3HauuT uw (1) — pager u3 L?. CneqoBatembHO, BbIMOJIHeEHO ycoBKe (2). 
JlemMa 4 jloKkasaHa. 

ConoctaBIad yTBepxkyeHHa JemMM | uw 4, nNomy4Yaem, 4TO HU npu KaKot 22 
He cyuecmeyem NOAHOU OpmMOoKOpmUpOBAaHHOu cucmemol, AeAsiowetica °2-6e3ycroe- 
Holm Oasucom. B uacTHocTv, mpH & = {1, 2, ...} nmomyuaem Teopemy |. Mtax, 
Teopema |, a c Het H 2 — NOMHOCTbIO OKa3aHEl. 

§ 3. W3 Teopempr 1, ecu yuecTb pe3ymbtTaTHI C. Kaumana ((?), cTp. 207) 
HeMeVICHHO Movlyuaem CJlelyroulee yTBepxKeHne: 

Teopema 3. B sooo noaHoi opmoxopmupoeannot cucmeme {Pn (x)} 
MOWCHO MAK U3MeNUMb NOpAOOK snemenmos, 4mo dyxnKuuu JleGeea noayuenHow 
cucmemb. OyOym Heoepanuuenes n.e. Ha [0,1]. 

Bmecte c TeM, HCMOb3yA MeTO Hae padoth (°), MOwKHO NOMyYNTH Teope- 
My: 

Teopema 4. Jaa abot nocaedoeamenrbxocmu w (n)—>°cc cytwecmeyem 
NOAHAA OPMOHOPMUpOGAHHAA cucmema {Pn (x)} maKkan, 4mo npu arwbot nepe- 
emanoeKke ee 3Aemenmoe qdbynKkuuu JIebeca noayueHHOu cucmembt yOoe»aemeopstom 
ychoeuto Ly, (x) = 0(@ (n)). 

Teopempt 3 Hu 4 JaoT NoWHyo HHPopMarMio O NoBexeHuH cbyHKuHH Jle6era 
lepeCTaHOBOK MOJIHbIX CHcTeM. OTMeTHM elle ClefCTBHe 43 TeopeM 1 u 4. 

Teopemad,. Ja moezo umobel 3adaKnKaA nonowcumeroHaA nocredoeame- 
AbHOCMb® (nN) Oblaa mHowcumerem Betian Ora stoboti nepecmanoeku HeKkomopou 
noanol OpmoHOpMupoRAaHHol cucmemol {Pn (x)}, HeOOxCOUMO uU Oocmamo4HO, 4mo- 
bet o (n) — oo. 

Sameuauue 1. Teopemy | mMomwHO ycHJIMTb, 34MeHHB B Heli pacxo- 
AHMocTb psa (1) nocnte nepecTaHOBKH HECYMMMpyeMOCTbIO JOObIM Harllepey 
3a,aHHbIM MeTogoM T (7 *). SToT *bakT BbITeKaeT HEMOCpeCTBEHHO H3 TeopeMH |, 
eCJIM IIpHMeHHTb K Heli Teopemy 5 Hale paGoTH (*). 

3ameuaune 2. Bonpoc 0 BO3MOxKHOCTH yCHeHHA TeopeMbl | B CMBICJIE 
3aMeHbI ycioBpua f (x) GL? wa ycnoBHe HellpepLiBHocTH (HH XOTA Obl orpa- 
HMYeHHOCTH) dyHKuuHN f (x) ocTaeTCAH OTKPHITHIM *. 


Mockoscknit rocyfapcTBeHHbId yHHBepcuTer flocry mus10 
uM. M. B. Jlomonocosa 18 I 1961 


UATMPOBAHHAA JIMTEPATYPA 


1A..Kotmogorof, D. Menchof, Math. Zs., 26, 482 (1927) #C. Kauma»x, 
FF. Wreturay3, Teopua oproronanbyupx pagos, M., 1958. %Z. Zahorski; C.R., 
251, 501 (1960). *A.M.Onespexkui, JAH, 125, No 2 (1959), 5 A.M.Onescexkuh, 
JAH, 133, Ne 5 (1960). ® P. Ky x, Beckoneunbie MaTpHubl H NpocTpaHcTBa MOCefOBaTedb- 
nocteH, M., 1960. 7II.JI. Ynpanos, JJAH, 137, Ne4 (1961), ° II. Jl. Yapnanos, 
FIAH, 138, Ne 3 (1961). 


* [Tpumewanue npu Koppexmype. B Hacrosiee BpeMaA HaMH MOyYeH NOMOAKUTeAbHE 
OTBeT Ha 3TOT BOMpce. 
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Jlokaanm AKkKayemun nayx CCCP 
1961. Tom 138, Ne 3 


MATEMATHKA 


JI. WH. POHKHH 


OB OBLIIEM BHAE ®YHKUHOHAJIA B MPOCTPAHCTBE ®YHKULUM 
AHAJIMTHUECKHX B MOJIYKPYFOBOHM OBJIACTH 


(II pedcmaeaeno axademuxom C. H. Beprumetinom 21 I 1961) 


Ilycts T — HekoTopas oOaCTb B MpOCTpaHCTBe KOMIJI€KCHbIX Mepemen- 
HbIX Z, jw, O6o3HauHM 4epe3 Ar MpocTpaHcTBo byHKunn f (z, w), ananMTM4eCKHuX 
B oOnacTH T. CXOJMMOCTb MOCJIeLOBaTeJIbHOCTH 3JIEMeHTOB 3TOFO MpOcTpaHcTBa 
ompejleiseTcA KaK PpaBHOMepHad CXOJMMOCTb B KaxKOH oOOnacTH, NeKanleh 
cTporo BHyTp# 7. Ecau oOnacTb T ecTb OnuMnMHAp {|z| << Ri, |w| < Ro}, 
TO, KaK W3BeCTHO, 000M HHeHHEIM c(yHkuMOHa G B npoctpancTBe A; onpe- 
neasetca opmy.10H 


Be) 0 | FG) g (2,0) dz deo “a 


[z{=R,—2 jwl|=R—« 


c dyHKuHeH g (Z, W), aHaHTMYeCKOH B OOMAaCTH {| Z| > Ri — 2e, | w| > Re — 28}, 
rye € > 0 xu 3aBucut or G. Sto cooTBeTcTBHe MexK,Y PyHKUHOHaaMH G H cbyHK- 
UMAMH g (Z,W) CTaHOBHTCA B3aHMHO-OJHOSHAUHBIM, eCJIH MOTpeOoBaTb, 4TOOH 
g (co, co) = 0. 

B caysae, korga 7 ABAAeTCA NOMHOH N-KpyroBoH oO/acTbio, OOMMH BUHL 
(yHKUHOHAJIa B MpoctpanctTBe A; Obi nomyyen C. JJ. Oxyuem* u JI. A. Aliszen- 
6eprom u Bb. C. Mutarnupm (1). B sto 3ameTKe MbI paccMaTpHBaem MmpocTpax- 
cTBO dYHKUHH, aHaHTHYeCKHX B MosyKpyroBoh oOnactTu **. 

Ilyctp 7 — nomHaa nomyKpyroBas OO1acTb C MJIOCKOCTHIO CHMMeTpHH w = 0. 
Ilo ompegeseHvio noJlyKpyroBok oOsacTH 


T = {z@Hr; [w| < Rr (2)}, 


rae Hy — nekoTopas oOsacTb B MocKocTH Z, a Rr (zZ) — HeKoTOpaa HeOTpH- 
waTeibHan (byHKUHA, onpefemeHHaa B OOmacTH Hy. Kak u3BeCcTHO, Kalas 
dyukunsa f (z,w) € Ar pasmaraetca Bs pag Taptorca 


f (z,w) = Di wf, (2. 
k=0 


Iipu stom dyxKuuu /, (z), anamuTHuecKHe B OONacTH Hy, yMOBAeTBOpsioT yc- 
JIOBHIO 
lim lim V | fe (z) |< =~ - 
2'32 lim V'\ fa ( ) S Ry (2) 


PaccmatpaBax Ounuaunip {|z| < Ri, |w|< R2} Kak nomyKpyroBy1 06- 
acTb, IpHsAaium dopmy.te (1) HecKobKO HHywW, Sosee yoOuy10 11 Hac dopmy. 


* Pesyabtatn C. Ji. Oxyua Aou0KeHEI Ha V Bcecow3Hok KondbepennuaH no TeopHH dyHkuHh 
B Fr. EpesBaue. 
** O nomyKpyrosnx oOjacTax cM., HampuMep, (7). 
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Jia sToro pasmoxum cdynKunH f (z, w) Hv g (z, w) B. pal Taptorca 


f(z,o) = afr), g(2,w) = Qo Ig, (2). 
k=0 h=0 


Tak kak dyukuun f(z, w) u g (Zz, w) romomopdu! COOTBeTCTBEHHO B OMLIH- 
muuapax {|z| < Ri, |w| < Re} u {|2z| > Ri — 2¢, |w| > R2—28}, To bynK- 
uuu f, (Z) W g_(Z) ABNAIOTCH AHAJIMTHYCCKHMU, COOTBeETCTBeCHHO, B OONacTAX 
(lz| << Ri) u(|z| > Ri — 2), a npu |z| = Ri — & yfoBneTBops0T ycOBNAaM 


k er k 
jim lim V\f,(z)| Kz: lim lim Vig, (z)|< Re — 2. (2) 


z’>z k->0oo 2’>z k->co 


BeimnousumM B mopmye (1) wHTerpHpoBaHHe HO w: 


GA=  \ | FG w)g (za) de dw = 


|z/=Ri—e |wl|=Re—e 


= | \ (3) w%fs (9) (3 oes @)) de dv = 


e Ni ne 
[zZ[=Ri=e |wl/=R—e 7 


= | Wh@a@e=> | p@aae. 


2b R= ephet h—Ojz|=Ri—e 


Takum o6pasom, JIMHeHHbIN PYHKWMOHa B paCCMaTpHBaeMOM IIpOCTpaHCcTBe 
MOMKET ObITh 3a/aH MOCTeOBATeIbHOCTHIO (yHKUA g, (Z), AHAIMTHYeCKUX MpH 
\z| > Ri — 2e MW yROBMETBOPAIONIMX Ha HEKOTOPOM KOHType, JIexKalilem CTporo 
BHyTpH Hr ={|z| < Ri}, yemosnrw 


R 
lim Tim V| gn (@)| < Rr (2) — &, 


re Rr (z) = Re. OueBHaHO, 4TO paccMoTpeHHe OHUMIHHApOB, WeHTp KOTOPHIX 
He JI@KUT B Hadasie KOOPAHHAT, He BHOCHT HHYero HOBOFO NO CpaBHeHHIO C pac- 
CMOTPeHHBIM CJIyyaem. 

B. caysae momyKpyroBoH oOmacTH cipaBeqiuBa Cjleqyoulas: 

Teopema. [ycmb G — aunetinoitt nenpepolenolit pyNkyUonaA 6 npocm- 
pancmee Ar, ede T — noavas noaykpyeosaa obaacmb. Toeda cywecmeyem maxkou 
Konmyp C, rencawuti cmpoeo exympu Hr, u makaa nocredosamerbnocmo ynk- 
yu &;, (Z), AHAAUMUYeCKUX BHeE KoHMYpa C U Ha cCamoM KoHXMype C, 4mo OAx AN- 
bot dyxkyuu f (z,w) € Ar 

2 fe 
G(f) = D\ fx @ ae (az. (3) 


k=0C 


[Tpu amom aunetinout dyHKyuonan @ Ar onpedeasemca nocaedosamenoxocmoto 
{g, (Z)} 6 mom U mMoAbKO mom cayuae, Kozda paccmampusaemaa nocredosamer- 


HOciNb fpedcmasuma 6 Bude 
N 


Sn =D eee 


t—t1 


2de N 3aeucum om G u ne saeucum om k, a @ynkyuu gy, ; (2) yOosremeopstom yc- 
Aoeusim: 1) npu anbom k dynkyua g,,; (2) OoascHa Oolmb eonomopqHa 6He He- 
Komopoeo Konmypa C;, Azeacaiweeo eoympu Hr, a Makoe U HA CamMOom KONMYpe; 
2) npu sbom 2E€C; Ooncno éebinoAKAMHCA YcAoBue 


lim Tim V[gs,:@)1-<Rr (2) ~ ©. 


IT pedcmabaenue eOUuXCMBeHHO Npu OonoAKHUMeAbHOM mpebosaKUU g, (co) = 0, 
TN 
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 MoKxasatenpbctso. BosbmMem nocieqoBpatebHOCTh KOHCYHEIX T10- 
ykpyrospix oOsacteli {7,} Takux, uTO T, C Tp, up mo6om p u T, > T 


mpu p — oo. ObosHauum uepes 7 rpanuny obmactu 7. O6o3sHauuM TaKxKe 


£5 = inf Viz —z?+|w—o' |? 
(2, WET; (2’, w')ET 5 


uM moTpeOyem, 4TOObI Ep > &p4, > 0 mpH smo6om p. OueBugHO, 4TO TaKOli BLIGOp 
MOcMeMOBaTebHOCTH {7p} BO3MOx*KeH AA OOOH NONyKpyroBoH o6macTu T. 
€ momoulbi1o oOlacteli 7, BBeeM B NpoctTpaHcTBe Ar cueTHy10 nocsesOBaTeNb- 
HOCTb HOpM 


b= max [7 (2,1)}. 


Tonomorua, onpeyeisemai 9THM HaGOpOM HOPM, O4CBHAHO, 9KBUBAJIeHTHA To- 
MOMOrHMH mpoctTpanctBa A7, BBeeHHOM panee. 

Ilycts G — anHeiHEI HempepbiBHbIit yok Honan B mpoctpauctBe Ar. 
Kak uspectuo (3), yHKUMOHam, HempepLIBHBIit B CYeTHO-HOpMHpOBaHHOM Mpo- 
CTPaHCTBe, HEMPepbIBeH 110 OAHON H3 HOPM STOrO MpocTpaHcTBa. CrexoBaTebHO, 
pyHkuvonan G OyfeT HenpepbiBeH mo HeKOTOpol HopMe || |z. Bosbmem B 06- 
mactH Ty mpousBombHBlit Kpyr {|w|< Rr (2%); 2= %€Hr,} ¥ NoKpoem 
2ro OMILMIMHIpom 


Eq 
Ban ee 2 =) ile z =. 
K@)= [le al< ayes |e <Rrg le) + srl 
SameTHM, 4TO 
inf inf = Viz— 242? + |w—a' PS 
(z, wer (2, @)EK (20) 
> inf inf Vi/z—2zP?+|w—w' P— 
(es w)eT (20, w" ET g 
— sup inf Nie "|? Se at ae 


(2, w')EK (25) | w” I<Rr (20) 


r.e@. Ip 2)€ Ar , Kako OnnaMAnp K (Zo) MexKUT CTporo BHyTpu 7. CoBoKyn- 
ocTh Bcex OuuMIMHApoB K (z), 2€ Hr,, noKpbiBaeT He TOMbKO OOMAaCTh T,, 


40 W ee 3aMbIKanue 7,. CreqopaTenbHO, MOxXHO BHIOpaTb KOHedHOe uucaO N 
HUnIMHIpOB K, = K (z), i= 1,2,...,N Tax, 4roOnt 


cet KGL. 


Ulockonpky dyHKwHouat G HempeppiBeH mo Hopme | |,, a 7, C K, To pac- 
‘MaTPHBaeMbIit (pyHKWMOHa OyeT TakxKe HelIpepbIBeH HO TonojiorHu TIpoct- 
pancTBa Ax. Tak kak K = [JK;,TOAx = {)Ax,. OTcioa, B CHy OLHOrO MIpeL- 


towenua B. Il. Xapuna ((*), ctp. 239), cmefyer, aro dyHkKuHoHam G mpexcta- 
\3uM B Bupe 


N 
Hy G = > Gi, 
js=i\ 
me KaxKIbIn (yHKWMOHAaT G; onpefeienH B IipOcTpaHcTBe Ax; HW HeIIpepbiBeH 


1O TOMOJIOPHH STOrO TIpOCTpaHcTBa. V3 3ameyaHui, CelaHHblx B Hadase 3aMeT- 
HM, CuleqyeT, TO (pyHKUHMOHAaY G; COOTBeTCTBYyeT Takan einiiih  ibice 


DyHKUMA {Op ; (2)}x, AHAIMTMUeCKHX B OOMacTH |z— 2; | 


a 
im mpu f (z,w) €Ax, uC; = i eka are 


| G; (f) = S! \ fr (2) Zn (2) dz. 


k=0 ¢. 
C; 


Oo 
OT 
= 


Tak Kak paccToAHve Mex/Ly J1100bIMH rpaHHuHbiMa TOoUKaMH oOsactel TH Ax, 
Coupe 4/2 €,, TO Rx, (Z) << Rr (2) — &4/2 mpu sm000m z € Hy ;. Orciona H HB 
(2) cnenyet, uro npH z € C; nocsegqoBatenbuocTh g, , (2) yAoBaleTBop ser ycu10- 
BHO 


k 
Tim lim V|ga,s(2’)| <<Rr (2) — "ety. 


z'+z k-00 
Ilyctp tenepb f (z,@) € Ar. Torna coorsetcTByrouine (PyHkunH f, (z) OyayT 
aHaJIMTM4eCKUMH B OOacTH Hr, Cofep2Kalilei Bce Kpyru Hx,..Bo3bMem BHYTpH 
o6nactu Hr Kountyp C tTaxow, uTo mo6oh Kpyr |z— z,|< &,/2V 2 nexut 
cTporo BuyTpu C. Torga npX m0Onix & Ht: 


\ fx @ Br (2) dz = \ fr (2) gu (2) dz, 


Cj 


H, Spavatae 


6 = Gt =2 2B | h@en: @de= Di he ean ae. 
i=1 i=1k=0 ¢, k=0C 


i 
HeoOxo2MMocTb oKa3aHa. 

JlocraTounoctTb mouTH oveBugHa. JleicTBuTenbHO, ecu f (z, Ww) ee H pyHK- 
HH 2p, 2 (2) YROBETBOPAIOT YCJIOBHAM TeEOpeMBI, TO, KaK 9TO CJIeyeT H3 CBOHCTB 
(byHKUMM, AaHaJIMTHYeCKHX B MOJyKpyroBok oOacTu, np m000m n > 0, HauH- 
Had C HekoToporo k = ky (ny), SyyT HMeTb MeCTO HepaBeHcTBa 


k k 
Vin@l<gay: Vigui @l<Rr@)—etn (eC). 


Ho Torga papi 


Ds fa (2) Ba, 2) 


CXOAATCH AOCOJIOTHO H paBHOMePHO Ha COOTBETCTBYIONHX KOHTypax C,, H, Cvle- 
OBATeIbHO, (PYHKUMOHA, 3ayaBaemMbli copmMyor 


co 


N © 
Che DI A@ gn (2) dz =) > \ fh @) Sri @ az, 
k=0 i=1 aoe 
ra 
oupefseweH Ha Bcex dyHKuHAx / (z, w)@ Ar H HelpepbiBen. 

Hakonell, Avid MOKAa3aTebCTBA ECJMHCTBEHHOCTH MpescTaBlenua (3) AocTa- 
TOuHO pacemoTpeTb G (w*f, (Z)), BOCMOJIb30BaBLIHCbh IpH STOM eHHCTBEHHOCTbIO 
COOTBETCTBYIOWLErO MpejcTaBseHHA (byHKWHOHAaIAa B Cy4ae OHOrO TepemeH- 
HOrO. 

B 3aKs10UeHHe 3aMeTHM, 4YTO NOJMYYCHHIL pesyibTAaT Oe3 Tpya NepeHocuTcsa 
Ha CJTyda YACa NepeMeHHbIX, Oobulero WByX. [Ip 3TOM BMeCTO MOJYKpyFroBbIx 
oOjlacTeH paccMaTpHBaloTCA OOACTH, ABMAIOMLHecA OOaCTHMH paBHOMepHon 

co 


CXOJMMOCTH PAOB BHA »Y hedge Osage rg). 
h=0 
Tloctynnsio 
I 1961 


UHMTHPOBAHHAA JIMTEPATYPA 


Ne Sess b auf, T.E.Ulnao08, O6o6mennpe dbynkunn, p.2,1958. 4 B.TH.Xa- 
H, JJAH, 124, Ne 2 (1958). 


Tokagagqn Axkawemun nayx CCCP 
1961. Tom 138, Ne 3 


MATEMATHKA 
JUMUTbP CKOPJEB 


O HEKOTOPDIX NOJIYYNOPAMOUEHHbIX MPOCTPAHCTBAX 


(ilpedcmaeaeno axademuxom A. H. Koamoecoposoim IS LI 1961) 


IlycTb B JIOKa/IbHO BBITYKJIOM BeleCTBeEHHOM JIMHeCHHOM IpocTpancTBe X 
MaHbl BHINYKIbIn KoHyc K W HenpepbIBHbI JMHelHbIN dyHKuMouad fy (x), win 
KOTOPHIX BbINOJIHEHbI TepeyHCJIeHHbIe HW Ke YeTHIPe ycviOBHA. 

Ycuosue I. Kaxgapit snementT npocrpancrsa X npescTaBumM B BHJe 
pa3HOCTH AByX 9JIeMeHTOB KOHyca K. 

»eypoB He ll. (,(*) > Oonpn «6K, x +0. 

O6osHauum uepes S MHoxecTBO Tex x € K, AA KoTOpbIx fy (x) = 

Ycaosue III. Mxyoxectso S 6nkomnakTuHo. 

BBejem B X ynopsoueHHe Mp NOMOLIH CorsmaweHHA: x > y, ecu x —yEK 
OnpeyesiuM HeKoTOpoe MHOxecTBO R, onepaTOposB Cle yioulMM OOpasom: a € R;, 
eC @ (x) — JIMHeHHBIM OMepaTop B mpocTpaHcTBe X, KOTOpbIli onpeweteH AA 
KaxKfloro x @ X, HeMpepbIBeH, e€CJIH paCCMATpHBaTb ero TOJIbKO Mp x€ K, 
H Mp MOAXOMAWeM 3HAYeHHH U4NCIa a YOBeTBOpAeT HepaBeHCTBaM 
ax >a(x) > — ax aaa Kaxgoro x € K. Jlerko mposeputh, uTo R, aBanetca 
KOJIbYOM. B R, ycTaHoBuM ynopsfoyenuve: ecmm aE R, H OER, TOaSb 
OyeT O3HaUAaTH, 4TO a (x) > b (x) Wa Kaxyoro x € K. Bextop x Ha30BeM K B a- 
3HHeE pas AOKUMBM, ecmH XE K, x - 0H Aaa Kaxgoro a € R, BexTop 
a(x) KouMHeapeH c BeKTopom x. HetpyiHo yOenuTbca, YTO KaxKbIM HeEpasOxXKH- 
MbIM BEKTOP ABACTCH KBA3HHEpa3JIOXKHMbIM (BEKTOP x Ha3bIBaeM HepasJioxKu- 
MEIM, ecw x € K, x +0 u u3 x > y SO cuepyer, 4TO y KOMMHEAapHO C x), 

. Ycuoswuwe IV. Ecuu Tpw KBasnHepasoxwKHMbIe BEKTOPa NOMapHO HeKO- 
JiMHeapHbl, TO OHH JIMHeHHO He3aBHCHMBI. 

B kauecTBe mpHmMepa paccMoTpHM mpocTpancTBo X Bcex dyHkKuWHi x 4 
¢ OFpaHHYeHHbIM H3MeHeHHem Ha cermeuTe IA, pl, ji KOTOPBIX xX (A) = 
Hu x(t) = "We [x (¢ — 0) + x (¢ 4+ 0)] npn A< ft <p. Tonosorua BX eae 

Fy 


AeIAeTCA MpH MOMOMH CHCTeMI MOYHOpM P, (x) = \ 0 ds. (2) ines O05 2, 
rn 
B xauectse K pilOepem MHOxKeCTBO HeyOnIBaIOUlMX (yHKuMh us X MW NOMOKHM 
t 


iy) (x) =x (py). B gTom cayyae onepatopp) y= a(x), roe y(t) = \u (s) dx (s) 
A 
‘Huw (s) HempeppiBHa Ha [A, pl, npHHaqiexat R,. [lombsyxicb 3STHM, MOXKHO ycTa- 
HOBHTb (cM. (*)), 4TO B AaHHOM Cily4ae PyHKUHA H3 K ABIAeTCH KBaSHHepasvo- 
2%KHMbIM BEKTOPOM TOra H TOMbKO Tora, Kora OHA HMeeT TOJbKO ONY TOUKY 
pocta. OTHOCHTeIbHO JpyrHx MpHMepoB, Mle CHCTEMATHYeCCKH MCMOJb3yloTCA 
onepaToppl 43 Rez, cm (4°). 
Bosppaulascb K oOulemy cyly4a1o, o6osHauHM uepes M (ouesuyHo, HemycToe 
 OWKOMMAaKTHOe) MHOXKECTBO TeX KBa3HHEPpa3JIOXKHMBbIX BEKTOPOB X, JIA KO- 
“TOpbix fy (x) = 1. Hanee o603HauHM yepes C nosyynopsfoueHHoe KOJIbIO BCeX 
“BeWECTBEHHLIX HeIpepbiBHLIX (yHKUMH, onpefemenHbix Ha M, a yepes 
C* — monyyuopsfouenHoe mMHeliHOe NpOcTpaHCTBO BCeX JMHeMHbIX PyHKUHO- 
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HaioB B C, KOTOpbIe OFPpaHHYeHbl OTHOCHTeIbHO. paBHOMepHOM HOpMbI B C 
(ynopsfouenne BC u BC* BBOgUTCA OODHEIM OOpasom). 

Teopema l. JIza Kandoti p &C cywecmeyem onepamop ag € R-, OdHo- 
3Ha4HO onpedenennoltt mpebosanuem, umoObt paseHcmeo a,(x) = @ (x)x evinoas- 
HAN0Cb OAA Kaogtdozo x € M. Coomeemcmeue @ — Ag ABAKeMcA U3s0MOpdUu3zMOM 
noayynopsxdowenHoe2o KoAbYa C Ha noayynopsdoxennoe Konoyo Re. 

Teopema 2. Jaa xancdoeo DEC* cywecmeyem anemenm xm X, OOHO- 
3HQ4HO onpedenennelti mpeboeanuem, umobet paeercmeo D(~P) = f, (ao (x@)) 8or- 
noansaocs Ors moboti ~ € C. Coomeemcmeue D— Xm Aeanenca us0mop@usmom 
noayynops0041enHo2o AUKetiHO2O Npocmpancmea C* Ha noayynopsOo4eHHOe AU- 
Helinoe npocmpancmeo X. 

Hamertym JoKasaTembcTBo Teopemp! 1. M3 onpexenenua MHoxwecTBa M BuyHo, © 
YTO JIA KaxKoro a € R, cymiecTByeT yHKUHA P (xX), onpeweneHHaa OHO3HATHO 
Auia moSoro x € M paBexcTBom a (x) = @ (x) x. HerpyqHo yBuyetb, 4To 9Ta 
DYHKUHA HelpepbipBHa. CooTBeTCTBHe @—>@ ABJIACTCA MOHOTOHHBIM TOMOMOp- 
(bH3MoM oJlyynopsyouenHoro Kouba R, B NolyynopsyoyenHoe Kobo C. 
STO COOTBETCTBHE B34NMHO-OfHO3Ha4HO. B camoM Jlevie, ecuiM HeKOTOpoMy a € R, 
COOTBeETCTByeT mocTOAHHan O, To a(x) =O AA KaxKOH KpaHHei TouKH x 
MHoxecTBa S (Bce Kpalive Touku S npHuatexat M). Ha ocuopanuv TeopemMbi 
Kpeliua — Munpmana (+) 3aKmouaem, 4To a (x) = O aia mo6oro x € S, orkyya 
caesyeT, YTO a (x) Tow MecTBeHHO paBHoO 0. PaccyxKaa aHaslOrHaHbIM OOpasom, 
yOexjlaemca, UTO eCiH HeKOTOpoMy a €R, cooTBeTcTByer HeOTPHaTesbHaAa 
YHKUHA , TO Aa oGoro x € S umeem a (x) € K, orkyfa cnenyer, uTo a > 0. 
Jipyrumu cuioBaMu, pacCMaTpHBaeMOe COOTBETCTBHe ABJIAeTCA W30MOpcdH3MOM 
nowyynopsqovenHoro Kosbua R, Ha HeKOTOpoe NosAKobUO Cy, nowyyno- 
pagouenHoro Kosmbua C. Vicnompsya ycnosue III, oKxa3pipaem, ato R, 
OJIHO OTHOCHTEJIbHO HOpME! || a ||, ompekesaeMoH KaK HaMMeHbIllee U3 UMCeN a, 
WIA KOTOPbIX ax > a(x) >—ax npn mo6om x € K. Orca caepyert, uTo C, 
TIOJHO OTHOCHTeIbHO paBHOMepHOH HOpMbl. IlycTb x1 HM X2 — [Be pa3sMdHbIe 
ToukH M. B cuny ycnosusa IV BexTop x1 + X2 He ABJIAeCTCA KBaSHHeEpasOxKH- 
MbIM. Ec BpiGepem a € R, TaKHM OOpa3oM, 4TOOI BEKTOP a (X; -+ X_) He Opi 
KOJIMHEAPHBIM C X, + Xo, TO AIA PYHKUMM P, COOTBETCTByIOMleH ONepaTopy a, 
OyeM HMeTb @ (X,) =] (xX), T. €. KOMbUO Cy pasqennet TouKH M. Tipumenaa 
oqHy Teopemy Crona (°), nomyaaem, aro C, = C, 4uem Teopema | joKasana. 

Tlepexoum k JoKa3aTebcTBy Teopembl 2. IlycTb x — JaHHbI 3JIeEMeHT TIpo- 
cTpanctBa X. PaccmoTpuM siMHelubI d@yHKuHonan MO BC, onpeyeneHHbI pa- 
BeHcTBom @ (p) = f, (dp (x)). Ecuu x € K, To D (gp) > O an Kaxjol HeoTpH- 
waTembHOK @é C. V3 storo clelyeT, YTO CooTBeTCTBHe x — M sBNMAeTCA MOHO- 
TOHHbIM JIMHeCHHbIM OTOOpaxKeHHeM NOJyyNOpAMOYeHHOrO JAMHeEHMHOrO NMpoct- 
pancTBa X B noJyynopsAfovenHoe HHeHHOe NpoctpancTBo C*. O6o3HauHM 9TO 
oToOpaxkenuHe yepe3 tT. [lycTb a HeKOTOporo x, € X COOTBeTCTBYIOMHH yHK- 
mHoua D, (Pp) Tow ecTBeHHO paBeH QO. Jlonyctum, 4To x, = 0. Bri6epem Henpe- 
PHIBHbIM JIMHEHHEIM dbyHKuMonan f (x) BX, Aaa KoToporo / (x,) — 0. O603Ha- 
4HM Yepes P 3memeHT C, Nomyuaronlulica, ec paccmMaTpHBatb f (x) TombKO 
npu xé@M. (lp nomomn teopempr Kpeiva — Munpmana serko oKa3aTp, 
4TO AIA Kaxkyoro x €S u, ciehoBaTesbHO, Wa KaxKgoro x & X BbINOIHAeTCH 
papeucTBo f, (ay (x)) = f(x). na x = x, nonysaem ®D, (gp) = f (x,) - 0, 4TO 
IIPOTHBOPeyNT TpelnonomKeHuIO. CreqoBaTebHO, X, = 0. Takum oOpa3om Jo- 
Ka3aHO, UTO T ABJIACTCA B3AHMMHO-OJHOSHAYHBIM COOTBETCTBHeEM. O6o3HadHM 
yepes 2 MHOKECTBO BCeEX MOJIOMKUTCMbHBIX JIMHEHHLIX MYHKUMOHAIOB B C, 
3HaueHHe KOTOPEIX JIA NocTOAHHOM | paBuaetca 1. Uspectuo, yro &X aABgaeTcA 
HAMMCHbIIMM Ca60 3AMKHYTIM BBITYKJIbIM MHOXKECTBOM B C*, KOTOpoOe cosep- 
KUT BCe (PyHKUHOHANIb! Bua DM (Pp) = @ (x,), roe Xx, & M. Mycth 21 — orobpa- 
*kenHe S mp cooTBeTcTBHH tT. MuoxKecTBo X11 Ca60 3aMKHYTO HM BbINyKIO, Tak 
Kak T cyjlaOo HempepbiBHO M AHHeHHO. Jia Kawkyoro x,@€M dyuKunonan 
D (~) = P (x) ecTh O6pa3 xX, Mp COOTBeTCTBUH T H, CeMOBaTeMbHO, MpHHay- 
J€*KUT D1. OTO aeT, uTO 21 +X, oTKyfa cmemyer, 1TO O6pas K npu coorser- 
CTBHM T COBMalaeT C MHOXKECTBOM BCCX NOMOKUTCMbHLIX JIMHEHHEIX (yHKILHO- 
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iamoB BC. Tak Kak, Ha OCHOBaHHH OAHOM Teopempl Pucca (?), KaxK Ebi snemenT C* 
ipeicTaBuM B BHJle pa3HOCTH ABYX MOMOMKATEMbHLIX JIMHEHHHIX (dbyHKILHO- 
{aioB B C, 43 9TOrO Cpa3y CulefyeT, YTO T ECTbh H30MOpu3M NOMyyNopAoueH - 
foro JMHeMHOTO MpocTpancTBa X Ha NosyynopaoyeHHoe sMHHeHHOe MpoctT- 
yancTBo C*. PaccmaTpHBaa oOpaTHoe cooTBeTcTBHe, yOexaemMca B BepHOCTH 
‘eopempl 2. 

Vcnomp3ya pesyibtatpt Pucca (7), 43 Teopembr 2 momyuaem. 

CueAectBue. Kaxyoe orpanuyenHoe cBepxy HemycToe HOAMHOKeCTBO 
(oulyyMopsAqoueHHOrO WpoctpancTBa X WMeeT TOUHYIO BepXHIOIO FpaHHity. 

B 3aKoueHHe 3aMeTHM CJlefyrolllee: Mp HaINx npeMosOKeHHAX Bce 
‘BASHHepasJIOKUMbIe BEKTOPbl HepasJIOKUMbI (YTO MOXKHO YCMOTPeTb, MOJIb- 
YACb Teopemow 2), HO STOTO HeJIb3A YTBepxKLaTb, CCH OMyCTHTb ycuioBHe IV. 
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MATEMATHKA 
Ml. JI. YJIbAHOB 


PACXOAALIMECH PSAAbi NO CHCTEME XAAPA H TlO BA3HCAM 


(ITpedcmasaeno axademuxom IT. C. Hoeurosoim 21 I 1561) 


§ 1. lannasa 3amMeTkKa ABJIAeTCA HeEMOCpeACTBEHHBIM MpOOJOKeHHeM Uccie- 
NOBaHHH, KOTOpble ObIIH onyOHKOBaHbI HaMH B cTaTbe (}*), 

B paOote A. H. Konmoroposa u JI. E. Menputoza (*) 6pio cchopmyupo- 
BaHO yTBepxKeHve (mpHHagexamjee A. H. Kommoroposy), koTopoe raacuT: 

Cytwecmeyem dynkyua f (x) € L? (0, 22) makaa, umo “reno! ee mpuzoHomempu- 
weckoeo pda Pypbe MOOKHO Nepecmasumb mak, 4mobbl BHOsb NoAYLeHHoLiL p:AC' 
pacxoduaca noumu ecrody Ha [0, 2s). 

Mexoza 43 9TorO pesysbTaTa, B paOote (2°) Hamu ObIO yCTaHOBIeHO, 4TO: 
cipaBeIMBa 

Teopema 1. Cywecmeyem dynxyua F (x) €L? (0, 2x) npu ecex p > 0 
u makan, 4mo Orn Atobo0e0 Memoda cymmuposaHusn T* 4neHbl MpueoKOmMempu4ecKoeo 
ps0a Pypoe dynkyuu F (x) moocHo nepecmaesumb mak, umoOol 6HOb’ nNoAYLeHHoLtt 
ps0 He Obla cymmupyem memodom T* noumu ectody na [0, 2s]. 

B cBxa3u c Teopemoli I nome3HO 3aMeTHTb, UTO B HEH MOMKHO YTBeEPKMLaTb He 
TOJIbKO HECYMMHPYeMOCTb MeTojom 7“, a Jake HeorpaHwueHHocTp 7*-cpeqHux 
HEKOTOPbIX MepeCTaBJICHHbIX TPHTOHOMeTpH4ueCcKHX pxOB DMypbe cyHKUHH 
F (x). Kpome toro, Teopema I BepHa H JIA MeTOLOB CyMMHpOBaHHA, KOTOpEIe 
IIpHMeCHAIOTCA HeMOCpeACTBEHHO K pxiflam (a He K MocweqoBaTesbHOCTAM). Ta- 
KHe MeETOJbI MBI OyeM OOo3HayaTb Yepes Y= |On, m|| H OyeM pH STOM JIMUIb 
npewiolarats, ATO liter, — 1 i 


noo 

B pa6ote 3aropckoro (*), xoTa wu 6e3 NosxpoOHoro foKa3aTeJBcTBa,. 
HpHBOAHTCH CX€Ma NOCTPOCHHA MONTH BCIOLY pacxoOfAlleroca MepecTaBsJeHHOrG 
TpHroHometpwHyeckoro paya Kslacca L?. BuyowsmMeHaad KOHCTpyKuMIo Sarop- 
cKoro (°) H Hcnomb3yxH OMHO Hallie yTBep»eHHe (cm. (2°), cTp. 816), MbI aHOH- 
cupoBasiM B padote (!*) pesyibTaT, KOTOPbIH ruiacuT, YTO Teopema I octTaeTca 
B CHwle M Qvid cuctembl Youuia. Kpome Toro, B ToH xe padoTe (1*) 6bina cchop- 
MYJIMpOBaHa: 

Teopema II. Cywecmeyem dyxxyua F (x) €L? (0, 1) maxan, 4mo daa 
ecsiKkoeo memoda cymmupoeanua T° HeKomopelli nepecmaerennoiti pad Pypoe 
dynkyuu F (x) no cucmeme Xaapa {x\")x)} He cymmupyem memodom T* noumw 
ecrooy Ha [0, 1). 

§ 2. B qaHHom naparpade MbI MpHBeJeM HOBbIe pe3yJIbTATbI, OTHOCAULHeEC A 
K payaM lo cucteme Xaapa. IIpeyqBaputTembHO BBeeM. 

Onpeneneune 1. Iycth y; (x) (é = 1, 2,...) — nouTu Bctoxy Ko- 
HeyHble H3MepuMBle dyHKunA Ha [0, 1]. Torga mb roBopHM, 4To pay | 


05 


yi Cap; (x) (c; — HEKOTOpble MOCTOSAHHEIe) (ly 


é=1 ‘ 


oOu7amaetT cBokCTBOMD, ec Ja BCAKOFO MeTOLa CyMMHpOBaHHsA 
¥° = |On, mj (Meroga T*) anenp: pga (1) MoxHO Tak MepecTaBHTb, 4TOObI BHOBb 
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NOYYeHHBI pay Obl He CyMMHpyemM MeTOJOM 7 (Metoyjom 7°) B mouTH 
KaxjoH Touxe x €[0, 1]. Bonee toro, ecu meTox 7” YAOBJETBOPAeT yCJIOBHIO 
poe cee m=0 (n=1, 2,...), TO unenpt pana (1) MomxHO Tak nepecTaBHTp, 


TOO Y y*-cpequve (7*-cpequve) ObIIM HeOrpaHHyeHb! B MOUTH KaxKOi TouUKe 
x€ [0, 11. 
Teopema l. Kakoea 60! Hu O6vina Bo3spacmarmwyaa nocredoeamerbHocmb 
n 
2 m 
YENBLX WUCEA “Nm, cytuecmeyem psd s An (0.6 Amy = >| Ge sn, (x) Pa 


m1 s=1 


By S (a )? < 00 makoli, 4mo nocae HeKomopoli nepecmanosku dynkyutt A p(x) 


m=1s=1 
foe) 


ps0 Sy Am, (x) noumu ectody na (0, 1] neoepanuuenno pacxodumca. 
v=1 

V3 Teopembt | MbI BHIMM, 4TO WIA TOTO UTOOLI CTPOHTb pacxOAAHecA PAB 
@Myppe kKnacca L® no nepecTaBlenHolt cucreme Xaapa, HeT HeOOXOJMMOCTH 
OpaTb Bce byHkunH Xaapa. MmenHo, AOcTaTOUHO B3ATb JIHIIb (pyHKUMH Xaapa, 
y KOTOpPbIX HWKHHH HHeKc mipoOeraeT OecKOHeYHO MHOFO 3HAYeHHH 7;, a BepXx- 
MUM WHeKc mpoOeraeT mp 39TOM 1s < Nj. 

Teopema 2, Cytwecmeyem dyncyun F(x) GL? (0, 1) dan ecex P. > 0 


makasn, “mo ecau 


eo 9h co 
DAO Ce) = DS), Sm%n (%) (2) 
n=1 s=1 m=1 


saeasemca pi0om Pypoe dynkyuu F (x), mo pad (2) o62zadaem ceoticmeom D. 
Teopema 3. [ycmo w(n)toou w(n) = 0 (log n). Toeda cytyecmmeyem 


dpynkyus f (x).€L* (0, 1), pad Dypoe .Komopot S Amy,, (x) nocae Hexomopou 
nepecmanoeKtt 4NeHOB Dias Yo, (x )pacxodumca noumu ecrody na [0, 1] u, mem ne 
MeHEe, >\Amw (tM) << 00, Dyap,w (v) < co. 3deco x, (x) = 4" (x), ecaum = Qk 
et 


Teopema 4. JJza ecaxoeo & > 0 nocaedosamervxocmp (log n)'** seasem- 
“CH KAK mHOoocumenem Betina Oran besycaoeHot cxodumocmu noumu Bctody px00ée 
no cucmeme Xaapa {y,,, (x)}, Mak u MHoscUMerem cxodUmocmu Betian Ora p2O08 


no Abo nepecmaserenHou cucmeme Xaapa. 

Oco6pii HHTepec Teopem 3 u 4 OOycOBHBaeTcA (10 HallleMy MHeHHIO) Tem, 
TO OHH faloT, B YaCTHOCTH, MpMMepHbI nopxoK MHOxKHTeA Bela Aas 
‘esyCNOBHOH CXOJMMOCTH MOUTH BCIOLy pAOB mo cucTeme Xaapa. Oro nepBpilt 
pesyJIbTaT, OTHOCAMMUCA K KJIaCCHYeCCKHM OPTOHOPMHpOBaHHbIM CHCTeMaM, B KO- 
TOPOM peub HAeT 06 OKOHYATEIDHOCTH MHOKUTeA Bela 1A GesyCcJIOBHOH CXO- 
AumocTu. Uto kacaeTca TPHTOHOMeTpHueCKHX pALOB (a TaKxKe PsAJOB No CucTeme 
Youuia), TO B YKa3aHHOM HanpaByIeHHH He WMeeTCH CKOJIbKO-HHOYb OKOH- 
‘aTeIbHBIX Pe3yJIbTATOB. 

§ 3. B sTom naparpade pr 131K pesybTaTh, OTHOCHILMeCA K pAaM 
mio Gasucam. IIpeqpaputesbHo HanoMHEM: 

Onpenxenen ue 2. Ilycts E — npoctpauctso tuna B (Banaxa). Torga 
cuctemy f;€E (i = 1, 2,...) nasprBaioT 6a3HCOM B E, ecu Aa BCA- 
Koro / € — cyulectByer u puto @LHHCTBEHHAA YACMOBAA MOCMELOBATeJIbHOCTh 


{ex} Takaa; uTo f= DM eife. 
Onpenzeneuue 3, Hycts EF = L? = L? (0, 1). xu f; = f; (x) — Oasuc 
B mupoctpanctse L* (0, 1). Torga cuctemy {/; (x)} HasbiBaioT 6a34COM 


Pucca, ecau ua mo6oro FEL? ¢ f = d\c;f; cnpaBemuBo HepaBexHcTBo 
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>, Ci < oo M, KPOMe TOLO, eCJIM AIA BCAKOM MocesoBaTenbHOcTH {d,} Cc SG <0 


pan Did ABNIAeTCH passowKeHHem HeKoToporo F EL”. 


IlocweqHee onpeyenenue Opto BBefeHo H. K. Bapu (?). 
B yka3aHHbIxX ompeyeseHuax CnpaBeJIHBBI: 
Teopema 5. JTycmo {f, (x)} — 6asuc e L* (0, 1). Toeda cywyecmeyem 


gynkyua F (x) € L* (0, 1) maxaa, 4mo psd > Onf, (x), terstousticn pasnodice- 


k=1 
nuem (6 nopme L*) d@yxxyuu F (x) no basucy {fp (x)}, o62adaem ceoticmeom D. 
IIpu fokasaTepceTBe TeopeMbl 5 HAMM HCHOJIb3OBaHbI Clef yioulue coodpa- 
*KeHUA: a) Teopema | us § 1; 6) Treopema Banaxa ((*), crp. 95—96) o Tom, 4TO ecu 
{/:} — Oa3uc B mpoctpauctBe E& Tuna B, To HalifeTCA MOCMeFOBATeJIbHOCTL JIK- 
HeHHbIX HeMpepbIBHBIX cbyHkuMoHaoB {U; (x)}, onpefqeteHHbIx Ha EL, Takaa, 
ato {U;, x;} — OvopToroHambHad cucTema; B) MeTO], MoKa3aTenbcTBa Mapuuu- 
KeBryem (°) (cM. Takxe (*), cTp. 352—357) Teopembi 0 ToM, 4TO BCAKaA OPTO- 
HOPMHpOBaHHad CHCTeCMa MEET NMOMMOCMELOBATeJIbHOCTh CXOMMMOCTH (STO 
yTBepxKeHve Obwio RokasaHo MapruuKesugem (°) u Menpiioppm (*)); r) ofHO 
Hallie YTBep»xKeHHe, OTHOCALLeeCA K CYMMHPOBaHulO pacxozsmAxca pos ((12). 
cnencTBHe 3, cTp. 792). 
Teopema 6. ITIycmo {f;(x)} — 6asuc Pucca @ npocmpaxncmee L? (0, 1) 
makot, 4mo oH oepaxuuen 6 cosoKynHocmu. Toeda natidemca dynkyus 


F (x) €L? (0, 1) daa ecex p > 0 makas, umo ps0 be Ont, (x)=F (x)* noumu 
h=1 
ecrody cxodumca na [0, 1] u o62adaem ceoticmeom D. 
4. B o030pHo craTbpe K KHure Kyka mHo1o ccpopMysIMpoBaHa mpobsema 
(cm. (°), cTp. 452, mpo6mema 3) **: 
Cywecmeyem Au opmonopmuposaHHan noAatas cucmema {P, (x)}, neasuoUjascn 


cucmemott Oe3ycaosHotl cxodumocmu (T. e. BCAKHH pay Da, (x) (x € [0, 1]) 
Mp J060OM NopaAaKe aeHoB cxoquTca mouTH Beropy Ha [0, 1], kak TobKO 


Dn < 00). 
Met fayum oTBet *** Ha STOT BONpOc, a TakKxKe JOKaKeM WH HECKOJIbKO Ap yrux 
TeOPeM, OTHOCHILHXCA K OPTOHOPMHPOBaHHEIM IOJIHbIM CHCTeMaM. 
Teopema 7. Hycmo {p,(x)} — opmorxopmuposanHaa noanaan cucmemu 


Ha ompeske (0, 1]. Toeda cywecmeyem pnd Dan, aye Pye oo, KoMmopolti 
noumu ecrody cxodumcsa Ha [0, 1] u o62adaem ceéoticmeom D. 

Sameuauue. Xora Teopema 7 cbakTHUeCKM BbITeKaeT H3 TeOPeME! 9, 
TeM He MeHee MBI ee CcbOpMyIHpoBasH ocoOo, Tak KaK HaM lipefCTaBJIAeTCA, UTO 
OHA HMeeT TIPHHIUMNHabHoe 3HayeHHe. BooOule, OblTb MOXKEeT, MOJIE3HO OTMETHTD, 
uTO TeopeMa 7 BbiTeKaeT (B CBOel OCHOBe) H3 TeopembI |, eCJIH y4eCTb HEI pac- 
cykKlenui MapuuuKesuua. Uto Kacaetca Teopembl 5, TO OHA Tak%Ke BbITeKAeT 
(lo cymlecTBy) 43 Teopembi 1, ecuiM, KpomMe paccymyenui Mapuukesuya, mpu- 
Bledb eule Teopemy Banaxa. 

V3 Teopempt 7 HemocpefcTBeHHO BbITeKaeT, YTO CIpaBel MBA: 

Teopema 8. He cywecmeyem opmonopmuposannot noaxol eucmemot 
{~,, (x)}, Komopan bot sersaacb cucmemott besycaoenotl cxoOUMOCMU noUMU BcrOOY. 


OTO yTBepxKAeHHe aeT OTPHULATeIbHbIM OTBET Ha yKa3aHHyt0 Bbilwe npoOwemy. 
Vis teopempt 7, c yuerom Teopempr Kaumaxxa ((*), crp. 205—207), emje Bbi- 
TekaetT: 


* SieCb paBeHCTBO NOHHMaeTCH B CMBICII€ CXOAHMOCTH (nO HOpMe B L?) croslero CleBa paya 
K F(x). 
** Ham HeH3BecTHO, ObWWIa JIM rye-HHOyIb paHee OnyOHKOBaHa NOCTaHOBKa Tako mpo6- 
JI@MBL. 
*** B 9TOM Ke HalpaBeHHH mMoOMyyeHbI pesytbTaTEl A. M. Onesckum (8), pabora KoTopore 
myOMMKyeTcA B HaCTOAUIeM HOMepe. 
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CnueactBue. Ecau {@, (x)} — opmoxopmupoeannan noaxaa cucmema 
xa [0, 1], mo ee moscHo nepecmasumb mak, umobo. d@ynkyuu JIebeca nepecmae- 
| AeHHO CUcMeMbL {Pm,(x)} Ootau Heoepanudend: 6 noumuU KaoKOott mouke x €& [0, 1]. 
|  IIpupeyem ete OMMH pe3yJIbTaT, OTHOCHIMHHCA K STOMY Ke KPyry BOMpOcos: 

Teopema 9. Ilycmb opmonopmuposannan nonrnan cucmema {@, (x)} 
“@epanuueHa 6 cosokynnocmu wna (0,1). Toeda cywecmeyem dynkyus 

ih 


F (x) €L? (0, 1) as ecex p> 0u maxaa, umo psd > An, (xX) C Ap 


\F (gq, (dt 
0 
noumu ecrody cxodumca ua [0, 1] u o62adaem ceoiicmeom D. 
3To yTBepxKeHHe HEMOCPeACTBCHHO BbITeKACT H3 TeOPeMbl 6. 
Mockosexuit FOCYapCTBeHHbI YHHBepCHTer Tocrynuso 
um. M. B. Jlomonocos LS uetOGt 
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Honrxagm Akazemun nayx CCCP 
1961. Tom 138, N 3 


MATEMATHKA 


Y9Hb CE-UAH 


O NOJIHOTE CHCTEMbI ®YHKILMA {2™log’z} 
HA KPMBbIX MW B OBJIACTAX KOMILJIEKCHOM MJIOCKOCTH 


(I1pedcmaeaeno axademuxom H. M. Buxozpadosoim 21 I 1961) 


VimeroTca MHOTOUHCJIeHHbIe padorTst, NOCBAULCHHbIC H3SYYCHHIO BONpPOCa O MOJI- 


HOTe CHCTEMBI ITOJIMHOMOB, a TakxKe cHcTempl {2°"}, re {t,} — mocmeloBaTesb- 
HOCTb UCes] Ha GECKQHEYHbIX KPHBbIX C BeCOM, B OeCKOHeCYHbIX OONIACTAX MH B 
KOHCUHBIX OOIACTAX C HECBA3HbIM JonoNHeHveM. B HacTonuleH paOoTe paccmat- 


puBaeTcA BOMpoc oO MomHOTe cucTeMH {z"" log /z} Ha GecKOHeUHBIX KPHBBIX C Be- 
COM H B OONacTAX KOMMVJIeKCHOH miocKocTH. Ilo mocTaHoBKe 3afay, MeTOaM 
HCCJIEMOBAHHA WM pe3syJIbTaTaM paOoTa HawOouee TeCHO TIpMMbIKaeT K paOoTaM 
(1-7), 

B oTiwuve OT STHX paOoT, MBI He TpeOyeM, 4TOOLI NOCMeMOBATebHOCTb 
{Tn} YHOBICTBOPANAa YCIOBHIO T,14 — Tr >> q > O. Kpome Toro, Haulin pe3syuib- 
TaTbI YCTAHOBJICHbI IPH MeHee 7KeCTKHX OrpaHH4eHHAX Ha BeC MU pacCMaTPHBae- 
MbI€ KpHBbIe H OOAaCTH. 

IlycTb noceqOBaTeIbHOCTh {V,} KOMMJICKCHBIX UHCe yOBeTBOpAeT cse- 
HYIOUlMM yCJIOBMAM: 

: n 
1. lim —— =D,, 
nee) Vn | 


2. Rev, >0, {Imv,|<C; C — koucranta. 
O6osHauHM Yepes {T,} MOCMeAOBATebHOCTh BCEX Pa3sJIHYHbIX UHCe H3 {Vy}, 


wepes m, (n = 1, 2,...) — 4uCMO, NOKasbiBaronlee, CKOJbKO pa3 T, BCTpe- 
qaeTca B {vy}. 
Ilyctp  — HeorpannuenHad KPHBaH, COCTOAMIAaA H3 KOHe4HOrO 4MCIa BeT- 


Beli, YJaJIA!OWMXCA B OeCKOHeYHOCTh, OOMAMaoulad Cue yIOulMMH CBOMCTBaMH: 

1. Ona He COMepXKHT NeTeb MU CIpAMJAemMa B su060H KOHeYHOM 4aCcTH M0- 
CKOCTH. 

2. Oua pasOuBaeT MJIOCKOCTh Z2 HA KOHeWHOe 4CIO GeckOHeuHDIX OOAaCTeH 
G; (i= 1, 2,..., m), Kamada M3 KOTOpBIX cofepxKuT HekoTopHii yron A; 
¢ pacTBopom 1/a;, 4/2 <a;,+ < oo. 

3. OOsacTb Gy CcoepxKUT HEKOTOPLIN KpHBOHHeHHEI yrom P c BepiuMHon 
B Havane. Byam or Hayasa yrom P copnamaet c yrnom Ai. Kayan 43 cTopoH 
1, Hl, yrna P nepecexaetca c |z| = r,0 << r << + 08, TombKO B OMHOM TOUKe. 
K cropouam /,, /, yrvia MoxkHO MpoBecTH B Hadame KacaTembHbIe. Yrom P umeer 
pactBop > x/o,, mpHuem 


a Si bay (1) 


3yecb KpHBad L MokKeT COCTOATh W3 KOHEYHOTO YHCa CBA3HBIX KPHBBIX. 
TlonowkuM, uTo Ha & 3afaHa BeleCTBeHHaA HelpepbHiBHad cbyHKmusa p (2) 
Takas, 4TO pu Oonbmux | 2| 


lz] 
p(2)>o(\21) = Poa) + \ SP at, (2) 


re a@ — kouctanta, w (t) >0, w(t) t+. 
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, Teopema l. [pu yxasanneix ycaosuax, ecau npu HeKomopom &, > 0 
f 


j 4 pay dr ='H- 00, o= max fa, Orie tian tae ee +e,),. (3) 
eye sy. \ pau 

A 

_ cucmema (yin logiz} (n = 0, 1, 0 0d — 1) noaxa na £ 6 
¥ peaacce C Ip tz) luo <2), Pia ae Ha £ u makux, umo lim e-P NGA ak) 
¥ 262 

 u NOAHA 6 CMbICAe 

: inf sup e—? (2) | f(z) — Q(z)| =0, (4) 
i ape 


20e HUICHAA epanb OepemcAz no BCEBO3MOICHOIM KOHC4LHbIM AUHEUHbIM KOMOUHAUUAM 
' gynkyut 2°” logi z. . 
- : n 
* Ec [Id mocseqoBaTembHOCcTH {V,} Mpeea lim-—— He CYyIecTByeT, TO 


b) n-+00 | n 
} npeanomaraem BbITIOJIHEHHE = CJIe,YIOULAX YCJIOBHH: 
ww ‘ 


el 
7 LD t= t 
| Os peers 
&g 2 Rev, > On Pliny = C. 
f aN: N 

3. sup ip ie, 
, 0<E<1 r-0o es 


% re N, (r) — uucno Touek u3 {V,}, TomaBuIHX B kKpyr |z| < r. 
/ Kpome Toro, B TpeTbeM YCJIOBHH TeOPeMbl 1 OTHOCHTeIbHO KpHBOK & yrou 
_P OyjleM cuvTaTb MpAMOJIMHeEHHbIM C BeplIHHOH B HauaJie, HMCIOULHM pacTBop 
t ) aio, Ia, > 2 (1 —D,,). Octanbubie ycoBua Teopempl 1 coxpaHyM. 
4 Teopema 2, pu YKASAHHOLX YCAOBUAX, ECAU ebINOAKeEHO ycAosue (3) 
¢3amenot D, naD,,, cucmema {2°" logiz} noana 6 cmoicae (4) 6 Kaacce C [p (2)]. 
B flasbHeiiiem [JIA MpOCTOTH! MBI OyemM POPpMyJIMpOBAaTb pe3yJIbTAaThI TOJIb- 
KO JIA CHyYaA, KorZa Aa {v,} npegen lim-— 


noo | Va 1% a | 


IlpH ONOMHHTeNbHOM MpesnoOwKeHHH, 4YTO pH HeKOTOpOM & > 0 


cyulecTByert. 


1 
, SS) Saaarn 
oe is! \e It do < + co, 
I Cons % 
| MMeeT MECTO: 


Teopema 3. B ycaosunx meopemot 1 cucmema {z'" logiz} noana na £ 
6 kaacce Ly, |p (z)) (p > 0) dynxyuii f (z), onpederenHox na L u makux, umo 


4 | e—P (2) | riz) do< + 00, U NOAHA 6 cCmbICe 
ee 


= 


inf | e-» | F(z) — Q(2)|?do = 0, 
{2}. % 


20€ HUDKCHAL 2epanb Oepemca no 6ceG03MOIICHELM Meet AUHeHoLM KOMOUHQUYUAM 
bynkuun 2 *loglai(n = 1).2). 3.97 =0,'T, My — 1). 
__ Tenepb o603HauHM Yepes A (x) o6uacrs, “gaKJIOUeHHYIO MexK]Yy JByMA nepe- 
_cekalonlyMucs B Hayase NOW yrsiom 1/% oKpyxHOCTaMH. 
] Ilyctb MHoxkecTBo:8* cocTonT M3 KOHedHOrO 4NCwIa OIacTeH BY (i= 1, 2,..., p) 
> 
“rvma swyHouKu (T. e. B; ToNOMOrMYecKH 9KBUBANeHTHA OGsacTH, OrpanuueHHolt 
“ABYMA OKPY:KHOCTAMH, HMCION\HMH BHYTpeHHee conpHKacaHve), Mpv4em ,Movo- 


KEM, uTO O6acTH Be MMEIOT TOJIbKO OJHY OOULYy10 KpaTHylo. rpaHHunyro: TOUKYy 
is JLAH, tT. 138, Ne 3 n64 


. 


— ~ a * 
B Hayane. Onna x43 JonoHHTeIbHEIX K B* oOOmacTeH, nycTb G,, cosepxKuT 


6ecKoHeyHO yanennyio TouKy. Jlonyctum, uTo G; coslepxKUT HeKOTOpLIi KpH- 
BOJIMHEHHBIM yrou P c BepiiHHO B Ha¥ase, KOTOpbIit OOafaeT CBOMCTBOM 3 
Teopempl 1, mpvuem pacTBop yrua P Gonpute uM paBeH 7/0,, 1/a, > 2(1 —D,). 
3necb D, — MJIOTHOCTh MOCMELOBAaTeIbHOCTH {Vz}, YLOBJIETBOPsAIOULeH ycuoBut0 | 
OctasbHHe JonomHuTempHbIe K B’ obmactn G; (i= 2,3,...,p+ 1) nycrp 
comepkaT cooTBeTcTBeHHO yruint Tuna A (a,) (i = 2, 3,..., p+ 1). 


Ilyctp o*(r)—cymma MH Ayr, oTceKaembIx MHOxecTBOM B" Ha | Z| =r | 


—p, (r) 


uv o (r)<e re 


; : Cot (t 
ps (r) = pi (ro) + = at, 


to 


ry) — koucTauta, uw (¢)f-+ co mpu ¢—-+0. 
Teopema 4. /]pu ykasaHnolx ycaoeuax, ecau 


© p, (r) 
: ; 


cucmema {z°" logi z} noana na B* 6 Kaacce Lz [B*) g@ynkyuii f(z), anaaumuue- 


ckux 6 B* u makux, 4mo \ \ | f(z) Pdxdy << + 00, u noana 6 cmbIcre 
Bt 


inf \ || F@)— Q@ Pax dy = 0. (5) 
{Q} “ps 


IlycTb MHoxectBo B, cocTosiijee H3 KOHeYHOrO YMCA OJHOCBASHBIX Oecko- 
HeYHBIX oOOsacteh B; (i= 1, 2,..., p), pa30uBaeT HIOCKOCTh Ha KOHe4HOe 
YHCIO OMHOCBASHBIX OOmacTeH G; (i = 1, 2,..., m), Kaxkaad W3 KOTOPBIX Co- 
jep»xut yrom A; c pacTBopom n/o;, mpwuem obsacTb Gi oOafaer cBolicTBOM 3 
Teopemb! 1 OTHOCUTebHO KpHBOK L. 

Jlonyctum, uTo nonyocb [0, + co] MowKHO pa3feHTb Ha Ba MHOKeCTBA 
Ei u E tax, 4toost: 

1) npu réfi ao(r) <e-fo("); 

2) Np! rT, TE) een, 
rye 6 (r) — cyMMa JiMH Ayr, oTCeKaembIxX MHOxKecTBOM B Ha |z| = r, E (r) — 
JIMHeliHad Mepa mepeceyenua E c syuom [r, + 00), py (7) yAOBNeTBOpHeT ycn0- 
BuO (2). 

Teopema 5B. J] pu ykasannolx ycaosuax u ycaosuu (3) cucmema {z" logi z} 
noana 6 cmeicae (5) Ha B e Kaacce Le [B). 

Ilyctp 8B — omnocBa3Hax oOsmacTb, MONyaeHHad H3 BCeH MIOCKOCTH 
yAaJleHHeM KOHC4YHOTO 4HCIa HeMepeCceKalOULHXCA TIPAMOJIMHEHHBIX YyIJIOB 
A;(i = 1, 2,..., m) c pacTBopom m/a;, mpHuem yroul MMeeT BepllIMHy B Ha- 
vane Hw I/a1 > 2 (1 —D,). 

Teopema 6. J7pu ykasannelx ycaoeuax, ecAau umeem mecmo (3), cucmema 
{z"" logiz} noana na B 6 Kaacce La [p (2)] dyxkyud, anaaumusecxux 6 B 


u MaKUXx, 4Mo \\e (2)| f(z) |"?dxdy < + 00, U nora 6 cmbICAe 
B 


int \Ve~? 21 F(z) — Q(2) Pdxdy = 0. 
(Q 


+z 


OTMeTHM, 4TO BCe yCJIOBHA, PUrypHpylouivwe B MpebiyiuHx Teopemax, BO- 
oOule TOBOPA, ABJIAIOTCA H HeEOOXOJMMBIMH. 
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_ JloKasaTeibcTBo 3THX TeOpeM OCHOBaHO Ha OJHOBPeMeHHOM TIpHMeHeHHH 

TeOPHH MudppepenuUHabHbIX ypaBHeHHH CecKOHe4HOrO NOpAAKAa, UCMO/Ib30BaH- 

sol ye A. ®. JIeonTbesbim (7) Aa ycTaHOBJeHUA MOMHOTHI CHCTeMbI {2""}, 
le Tz — Wesble 4HCa, MH HeKOTOpOorO apa, KOTOpoe B YaCTHOM Cyly4dae npe- 

“cTaBasetcs pajom J[upuxse H B STOM Culyuae ObIIO HCNOMb30BaHO B BOMpocax 

momHoTer C, Maxyes6politom (°). 

TlepeancsieHHble TeopeMbI MpesxcTaBIAloT CoOO OOOOMLeHHe B TOM HJIH HHOM 
CMBICe pala TEOPpeM YHOMAHYTHIX B Hawae aBTOPOB. 

| B saksmouenne npuHouly cepfeunyio OnarofapHocth npod. A. ®. JlequTbe~ 

| By 3a NOCTaHOBKYy BOMpocoB M pyKOBO{CTBO STOM padoToH. 


MatematwueckHit HHCTHTyT uM. B. A. Crekopa Tlocrynnio 
Akafemun HayK CCCP 16 I 1961 
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Hoxaaygm Axagemun nayr CCCP 
1961. Tom 138, Ni 3 


) MATEMATHYECKAA ®H3HKA 


JI. . ®ADEEB \ 


CTPOEHHE PESOJIBBEHTbI ONMEPATOPA WIPEAWHHrEPA CHCTEMbI 
TPEX 4ACTHIL C NMAPHbIM B3AHMOJENCTBUEM 


(ITpedcmaeaexo axademuxom B. H, Cmupxosoim 30 I 1961) 


Onepatop 9HeprHH cHcTemMpI NV nonapHO B3aHMOJelicTBYyIOWIMX YaCTHL C 
MaCCaMH 7, ..., Mn WMeeT BHA 


N N 
she eee 
Paani We linge Vary Dd) V(r: — 71). (1) 


| re) 


Syecb fr; — pafuyc-BekTop i{-li YacTHUbI H VY? — TpexMepuHbIli onepatop Jla- 
miaca Mo mepeMeHHon r;.B TeopHH pacceAHHA Bce MOTeHIMaJbI v;(7) yObrBaIocr, 
Korya_ |r| —> oo. 
B wactosmjee BpeMaA MoyxpoOHO H3yyeH ToJIbKO onepaTtop H». Mmeunxo, 

a. A. Tlopsnep (7,2) u3yun cneKTp sToro onepaTopa pu ompefeseHHbIX yc- 

JOBHAX Ha V}.(7) H WoKa3as Teopemy pasJIO%KeHUA MO ETO COOCTBEHHBIM (py HKILH- 
is OTH pesyJbTaTs! ObwiH yTouHeHbI Kato (°) u Vxe6e (*). Ocnopy moxxona 
A. {l. Tlopsnepa cocraBaneT H3y4eHHe pesOAbBeHTEI onepatopa H», Ha KOMMNeKC- 
HOH IJIOCKOCTH H OCOOeHHO B OKPeCTHOCTH BelllecTBeHHOH -ocH. Mcnoab3yembili 
“HM MeTOJ.He NepeHOCHTCA HeMocpeACTBeHHO Ha calyyal N > 2.: 
HegaBuo aBtop mpenioxua B cbusMueckoli craTbe (°) HOBLIe HHTerpaJIbHbIe 
_ ypaBHeHMsA Jt HCCMeMOBaHHA CHCTeMbI C TpeMaA YacTHaMU. B wactosueli pa- 
| OoTe MpHBOMATCH HEKOTOPHIe Pe3yJIbTAThI, MOJIYYeHHbIe C MOMOMIbIO ITHX ypaB- 
ae OTHOCHTEJIBHO MOBEXEHHA Pe3OJIbBEHTEI ONepaTopa Hz Ha KOMMIeKCHOH 
x 


HIOCKOCTH. OCHOBHOH pe3yJIbTaT CCbopMyJIHpoBaH B TeopeMe. ; 

1. Bmecto onepatopa Hs Ham yyoOHee u3y4aTb onepatop H, nomy4eHHblli 
us Hs Nocne Mepexoa B HMIybCHOe MpescTaBueHHe (T. €. Tocse\ Mpeodpaso- 
> san @ypbe) HW OTJeNeHHA OMepaTopa SHEprHH ABMKeHHA néuTpa HHePILHH. 
_ 3a HefocTaTKOM MeCcTa MbI He ONHCbIBaeM CooTBeTCTByIOMINH Nepexoy. Jia ynpo- 

“WeHHA CPOpMyJI CUHTaeM, YTO M1, = Mz = ms. HuxKe onucplBaetca onepatop H. 

PaccMOTpHM Tp BekTOpa pi, Ps H Ps, CBASAHHBIX Mex]Ly COOOL COOTHOLIEHHeM 


pi + p2 + ps = 0, ar 2) 


Tak 4TO Kaan mapa P;, p2; P2, Ps HM ps, Py H€3ABHCHMbIM o6pa3om upoberaet 
 BCe IWeCTHMepHoe sf ces Es. Onepatop H 3agaetca B ¥3 (E%)’u uMeeT 


HA=H,+V=H, ay, yasore. Jae (3) 
re H, sBuneTcH OMepaTopoM yMHOKeHHA Ha :yHKUHIO 


p2-+ (pip2) + p2? = p2 + (p2ps) + p= p2 + (psp1) + p? (4) 


‘Je ecrecTBeHHOH oOsacTbIo onpeseenHa; OnepaTop V2s HMeeT spo , 


Voz (p, p’) = Vee (P2 — p,) 8 (pi = '),) (5) 
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H onepatopsl Vai H Vie onpesesiorca aHaOrH4YnbIM OOpa3s0M B KOOpAMHATAX 
ps, Pp2 HW pi, ps COOTBETCTBEHHO. 


OTHOCHTesbHO (yHKUMH v;; (q) = v;;(— 9) Mbl TpeOyem omeHKy 
lv; (| <CU+ [gf =, 2&0, i, f= 1, 2,3. (6) 


IIpu stom ycnosuu onepatopsr (Hy + 1)-*Vij(H,) + 1)-* npu a > 4/2 — @,/4 
orpaHvuenh! B £2 (Es), YTO MOSBOMAeT OMHOSHAYHO OMpeeUTh MpH MOMOLMLH 
KBafpaTHuHol copMbl CaMoconpsKeHHBIM onepaTop H. 

2. Ilyctp R (2) = (H —- 2/)* u R, (2) = (H, — 2/)* — pesonppentet ome- 
patopos H u H, coorsercTBenno. CipaBeluBo CooTHOIMeHNe | 


R (2) = Ry (2) — Ry (2) VR (2), | (7) 
mpHuem, eCJiM@ WcKaTb R (Zz) B Buse 
R (2) = R, (2) — R, (2) T (2) R, (2), (8) 
to juin T (Zz) SKBUBaJIeHTHOe COOTHOIMeHHe HMeeT BHI 
i Vag (z) TF (2). (9) 


YpaBuenun THHa (7) Hin (9) OKasaIMcbh NOJeSHBIMH Ip WSyyeHHA onepa- 
Ttopa He, NpvueM B MMIyJIbCHOM TipeficTaBseHuN yoOHee ypaBHeHHe Tuna (9). 
Jia 1pHMeHeHHa K Halweli 3ayqaue ypaBHenHe (9) culeqyer «uacTHUHO pelinTD». 
STO YaACTMUHOE PeMIEHHE OCYILECTBIAeTCA C MOMOMIbIO CJleqyioulero mpHvema, 
KOTOPHIH KaxKeTCA HECKOJIbKO HCKYCCTBEHHBIM, HO Ha CaMOM jlevie HMeeT. BHOMHE 
eCTeECTBEHHO€ OCHOBAHHEe, KOTOPOe Mbi HE MO?KEM IIPHBeCTH 3a HEJOCTATKOM MECTA. 

PaccmoTpHM MaTpWuHoe ypaBHeHHe (3ecb HM HHKe TOTHYeCKUMH OyKBaMH 
o6o3HauaIoTCA MATPHIb! 3 x 3, COCTABJIeHHBIe H3 OepaTopos) 


Voz; 0 0 Vos Vog Vag 
(2) eee ls WV gat 0 | —| Vs. Ver Vai | Ry (Zz) (2). (10) 
0 0 Vie Vie Vix Viz 


OTO ypaBHeHHe CBaA3aHO C ypaBHeHHem (9) B ToM CMBICJIe, YTO CyMMa BCex 
MATPHUHbIX 9JICMeCHTOB MAaTpHbI &(Z) yloBNeTBopseT ypaBHeHnio (9). Tlyctp 
T2s (z) — petlenve ypaBHeHus 


T23 (z) = Ves — Ves R, (2) Tes (2), (11) 


HW aHaJIOrHYHbIM OOpa3om onpesenenbt Ts1 (2) u Tis (2). OOpamaa B ypaBHeHun 
(10) qHavoHaIbHy10 4acTb, MbI IIpHXOAMM K ypaBHeHHIO 


T23 (z) 0 0) 0 T23 (z) T 23 (z) 
¥(z) = | 0 T 31 (2) 0 w=} hai. (2) 0 T31 3 Ry 2} 2 (2) = 
' 0 0 T12 (z) Tw (z) Ti2 (z) 0 


= ©, (z) — U(z)& (z). (12) 


C nomonibio ypaBHenus (11) moxHOo yGeqHTECA, 4TO ONepaTop T23 (z) uMeeT 
Apo 


T23 (p, p’) = tes (— 1 ORM a 1/y Piya p, — 2 DG a 3/4 p?) fC) (pi oF p,): (13) 
re ts (k, &', 2) — pemienue HHTerpambHoro ypaBHeHua Tuma 
i(k, &', 2) =v(k— #) = | oe ey ee 2) eR, 2) de 


YroOnt ne uMeTb 6-o6pa3HbIx ocoGeHHocTeli B CBOOOAHOM 4eHe, yoOHee 
W3y4aTb MaTpuny Wz) = © (z) — &, (z), ypaBHeHue AIA KOTOpOM HMeeT BUT 


it W(z) = W, (z) — A(z) Bz), (15) 
0 T 23 (2) Ro (2) Tsai (2) Tas (2) Ro (2) Ti (2) 
MW, (Z) =| Ts1 (2) Ro (2) T2s (2) 0 T 31 (2) Ro (2) T12 (2) }. (16) 
T12 (2) Ro (2) Tea (2). Taz (2) Ro (2) T 1 (2) 0 
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C momoibio ypaBHenua (15) oKa3a0cb BO3MOMKHbIM H3y4HTb NoBesenHe 
pesoubBents! R (z) npu Im z= 0. 

3. Ha ocHoBaHHun usy4eHHA ypaBHeHua (14) mpx ycnosuu (6) mMoxuHo mosy- 
“4UTb, 4TO Misa ¢;; (k, Rk’, Z) cipaBezmuBa oeHKa 


Mitenk;2)\— CU +\k—k' |), Ocexe, #, j = 1, 2,3, 417) 
paBHoMepHo Oo z B OOmacTH 
Os ates 2 0, Pim2) > 6, 8 > 0. (18) 


Jia sanvcu oweHok mpH u3syyeHHH ypaBHeHHua (15) yqoOHO ACHOIb30BaTb 
_ pyYHKIME 


2 
B® Mi, (p, p’, ®) = (p? + p?+ 1)* >) [0 +] pe — py) 2 +1 pr — oD. 
Ni yd k<l 


(19) 
* C moMoupio oeHoK (17) MoxKHO MOuyaHTb, 4YTO, Halpumep, 


| (Tx (z) Ry (2) Tar (2)) (p, p’)| < CMa (p, p’, €). (20) 


EctecTBeHHO H3y4aTb ypaBHeHue (15) B kacce MaTpHm QW (z), AA SeMeH- 


) TOB KOTOpBIX cCipaBeqJIHBa OleHKa ? 


| Wii (p, pD')\|<CMi; (p, p’, &), US Ns ee oat (21) 


Herpy2Ho CKOHCTpyupoBaTb CooTBeTCTByrollee OAHAXOBO pocTpaHcTBo B (e). 

PesyubTaTbl MpoBeseHHOro HcceqOBaHHA ypaBHeHua (15) MoxHO ccbopmy- 
“IMpOBaTb CJleyIouluM o6pasom: 

IlycTb z Mensetca B OOnacTH (18). Torga cnpaBedIMBbI CIeqyIoulue yTBepx- 
WeHHA: 

I. Onepatop %(z) orpanuuen B B (e). 

II. OqHopoguoe ypaBHenue @ + Y(z)p = O He uMeeT HETPHBHAbHBIX pe- 
weHuh B B (e). 

III. Oneparop 9 (2) BnowHe HempepHipeH B 8 (e’) mpH smo6om e&’ < é€. 

Ha ocHoBaHuu ofHOk Teopemp: C. M. Huxoascxoro (°) “3 yrBepxgenua III] 
cuieqyeT, YTO K ONepatopy Y (z) npHMeHuma asbTepHaTHBa PpefrobMa, a U3 
yTBepxkjenna II cneqyeT, uTo ypaBHenve (15) ofHo3HauHO paspemumo B B (e’). 

Takum oO6pa30M Mbl MpHXOMMM K CJlefyIolleMy OCHOBHOMY pe3yJIbTATY: 

Teopema. IJ]ycmb nomenyuann V;; yOoeremeopstom ycaoeuto (6). Tozda 
pesoAbeenma onepamopa H umeem caedytowee cmpoenue: 


penne CRE RPE SF 


3 
R(2) = Ro (2) + Ri(2) — Ro) + Ro WAR). (22) 
i<j 
3deco R, (z) u Ri; (2) — pesoaveenmet onepamopoe H, u Hy = Hy + Vij, 
_ i, j = 1, 2, 3, coomeemcmeenno, a W (2) aeanemca uNmeepanbHoLM onepamopom, 


/ 
dns dpa Komopoeo cnpasedauea ouenka 
3 
|Wlp, p')\<C >) Ma (p, p’, 8), (23) 
% i,j=1 
 20e & < & 6 oueHnke (6), paeHomepHo no z 6 obaacmu (18). 
, Jlenunrpayckoe oTjesenHe Tloctynusio 
Matematuyeckoro uucTuTyta um. B. A. Creksosa 19 I 1961 


: Akajemuu HayK CCCP 


) WMTHPOBAHHAA JIMTEPATYPA 


| 14.9. TMossuep, Matem. cOopn., 32, 1 (1953). 2 A.A. Mossuep, TAH, 

| 104, Ne 3, 360 (1955). Seemed tO; Comm. Pure and Appl. Math., 12, 403 (1959). 
|= T. [kebe, Arch. Rat. Mech. Anal., 5, No 1, 1 (1960). 5 JI. 0. Dannees, KOTO, 
39, Ne ll, 1569 (1960). ®C.M.H UKOAbCKH a, Wiss. AH CCCP, cep. matem., 
7, 147 (194 3). 
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Jloxaayn Akagemuu nayx CCCP 
1961. Tom 138,N 3 


MATEMATHYECKAA ®H3HKA 


A. B. WAPHKAJISE 


OB OMHOM HECTALMOHAPHOM 3AAUE MATHUTHOM 
rH APOAMHAMUKH 


(ITpedcmaeaeno axademuxom H. H. Bozoarboeom 4 IT 1961) 


B nacTosijed padoTte paccmMaTpuBaetca OOTeKaHHe MJIOCKOM WaCTHHKM He- 
CTAaIl[MOHAPHbIM TOTOKOM BASKOH HeC*KUMaeMOM XAKUAKOCTH, OOafarolleH KOHeU- 
HOH 21eKTponpoBoyHoctHioO. IlepmenyqukyApHO K MJIOCKOCTH MaCTHHKH jen- 
CTBYeT BHeWIHee MOCTOAHHOe MarHHTHOe Mole C HHALYKTHBHOCTHIO B,. Bo3suuKuee 
B KMKOCTH HHAYUMpOBaHHOe MArHHTHOe NOJe CUHTaeM peHeOpexKHMO MaJIbIM 
MO CpaBHeHHIO C BHeEWIHHM MarHUTHLiM Moslem. YpaBHeHHA MarHUTHOH rui- 
POAMHAMHKH TIPH MpeqnoNOwKeHHAX JIA orpanHyHoro cos (cormacHo Poe- 
coy (1)) 6y—yT uMeTb BUX 


i 
i —_ 
Ox Bh ah — 0; (1) 
CFU os dv, dv, 1 dp 3B, 
———_———— ee ae at . ) 
i Oy? ot Ox Ox oe, oy + post wp Ux (2) 
eT oF oT vy /au\2 9 By 1 ap eee VO, 
* Oye oF = On5, + Oy ay =, (5) — pe, Ope, ae — pe, Gx? (9) 


re Vy, Uy — KOMNOHEHTHI BEKTOPpa CKOPOCTH B MOrpaHvuHom culoe; B, — Be- 
JMUHHa BHeLIHerO BeKTOPa M@rHHTHOH MHAYKUMH; p — JaBenue; p — muor- 
HOCTb; GO — KOSPHUMEHT SJIEKTPOMPOBOAHOCTH; Cp — TeMJIOCMKOCTb MIpH mo- 
CTOAHHOM JlaBJIeHHM; & — KOSpPPuUMeHT TepMHYeCKOH Auppby3sun; v — Koaipu- 
WHeHT BxA3KOCTH; JT — Temmepatypa. 

Byyem cuutatb, 4sTo aucno Tpaxnataa Pr = v/a = 1. Ecru o6osnaugutp 
E = cpT + v2/2, To us (2). (3) MomyauM, 4TO 


@E OE OE, A ap : 
a ot Oxge + © Sy \ep ot fe 


_ Takum oOpasom, 3ajjaua COCTOHT B OMpefeseHuu vV;, Vy, E v3 ypaBHeHns 
(1), (2) w (3) npm cnemyroulux HauasIbHbIX H rpaHHUHbIX yCIOBHAX: 


v(x, y, 0) = 0% (x, y), x, y, 0) = v9 (x, y), 
ux (x, 0, t) "0, (ee OREO Oe one) a= 1h (2, ts (5) 
E (x,.y,:0), = B® (x, gs Es AOS oe) em (Xe cohat)) <9 ee) 


Silecb MospasyMeBaeTcs, UTO BHE MOrpaHH4HOro CJIOM JBUXKeHHe NOTEHIUMAb- 
HO CO CKOPOCTbIO Uy = U, (x, ft), a JaBsIeHHe He 3aBHCHT OT y M oMmpefensaetca 
W3 ypaBHeHHa noTeHIa/bHOro WByKeHus. OOosHadHM - 


—2 = f(x, d), -G= igeraas (6) 


B cTal\uoHapHoM CJly4ae aHasiorMuHble 3aa4u Obi paccmotpensi Poccoy (') 
u Ceccom (?), B qaHHow pa6oTe pemieHve 3afa4uu MpHBOAMTCA K MHTerpaJIbHbIM 
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YPaBHeHHam, KOTOpble pellalOTCH NOCeAOBATebHLIMH MpHOMKeHHAMM. Stor 
METOL MOxKHO O6OOULUTD U QA pelwleHuu 3ayay MarHuTHBIXx NOrpaHHuHlx C1O0eB 
I wu Il poga, paccmorpenupix B. H. Kurymespim (*). Ecau sBectu dyaKunio 
IpWHa Wa ypaBHenul TenonpoBoxHocTH 


| woe ery , t exp mesh | 
BGiy, 1,0 = 4 exp |— (y¥— ) I+ \ 4vt~ 4v (t—t) d (7) 
0 


Se, ee t, 
r 2V xvi 4ve anv Vt (t—1)8 
(ry 


i as 
TO pellieHve HalleH 3aa4M MO%KHO NpMBECTH K CeLyioULHM PyHKUMOHAbHbIM 
YpapHeuusm (‘): 


¢ GAG ava (et) 

‘ ale dv, dv, ¢d0 i | oB? 
rea cu veo 
a ia * Cy. OF BEC a%, | > 

a Y, ae if (x, Y, t) + \ de J (5 — Gq) ae 21) Gly,.q, £— 1) dy, (9) 


a 


ne V; (x, y, f) YNOBe€TBOpsIOT ypaBHeHHio Te JIOMPOBOJHOCTH 


ws 


ev , OV 


£ Z 


i ” OF — OF = 7x, Y, t), ales (10) 
i 

ipefebHbIM yCJIOBMaM (5). B ypapHenua (2) u (3) nogxcTraBneHbI 3Ha4yeHHA 
" 

a y 

bi Ov 

: Vy = —\s*dy (11) 
i 0 


43 ypaBHeHHa HepasppiBHoctu (1). : : 
_ Moxxo moxasats, uTo ecn a < x <b, TO AA NpousBombHOL Hel pepbIBHO! 
pynkuuu © (x, y, f) umeeT mecTo dopmysa 


b 

: D(x, y, t) = lim) (&, y, f) ed, (12) 
' F z—0 TU. a ga 

praa a< x< b. 

_ PaccMoTp¥M CJlefyiouiMe yHKUMOHabHbIe ypaBHeHus: 


V xz 


1 
/ 


f Cie du du (du oBy sey dg ‘ 
b= o\dr\an\ (ue — Fa Ngan + wun to e Teo 


a ; mz 

TVs ge 9; 2); (13) 

: h = a} ae an\ pee Gy, n, f — 1) eee By 

. on 8 98 On OE, Vz 
+Vo(x, y, #). (14) 


Hcnomp3onas (12), peuienve Hamlet 3aqauu (8) u (9) nomyuum us pemienuii 
13) u (14) npx 


hive, inh eb , 36 =e 


| z>0 20 


| Tlonaraa 0u/dx = v, du/dy =w, dh/dx = @, dh/dy =, wz (13) u (14) no- 
yuu 

7 569 
\ 


te 64 dt ( in| ( wo — a vdyn + ey a] G(y, yn, t — t) ants as 4 


0 


+ Vi ‘a y, t), 
t (oe) b n cB? ale 2 
_ ma bay 0 ss —(x— 8) 2 “AS 4) og 
v= 6\ de an\ (uc | edn + : u) Gy, ny f — 9) etre AE Dg 4 
Bas Cae { (wow 0 ge Eee | a E72 4 4 
7 0 0 1 0 . p oy V xz i 
° (1 


v dn) Ge-~e-9% 8 + Ve (x, y, 2), 
V xz 


vdn) Ge (— 2)4/z ee his ey oe e 


t foe) 


6 
p= \ dt \ dy \ (up — v\ vdn) a p—(x—8)7/2 ie 4 Va ts 


PemleHue STOH CHCTeMbl HULeEM B BHAe pAOB 


[oe] [oe) 
w= Sou, 0 Dim, w= Dee, 
n=0 n=) n=0 


oo co oo (if 
hott o= 8a, b= Dd) 8%. 
n=0 n=0 
Tloncrapaasa (16) B (15), qua ompeyeneHua YieHOB psa NoyYHM CueLyK 
lle PeKYPpeHTHbIe COpMYJIbI: 


Uy = Vi, =o, wy =, 
t foe) ote n R? i 
Unty = ( dt \ dn \ > ae Um — Wm \ Un—mdn + et \G Oe E ; 
OY 6 am=0 0 V xz 
t foe) bien nN 
Vnt1 = \ dx \ dn\ Ss eo Um — Wm \ nm dy oe ae at) G er 8)92 x 
0 0 a m=0 
2(§ — x) 
TES g, 
t (ee) bon ; n SB? ne F: 
Cea \ dr \ dn \ > (ues ven are dy+— um ees ee 
ar 6 sean 0 p y Mz 
t (oe) (oh ag? n ‘ 
tata = ( dt \ dy ( | Cae — Wm \ een dn )Ge-e—O%e = ; 
6, 128 a m=0 0 nz 
t co bon n 9 
Onta=§ dt) dn§ >) (unm m—'Pm | On—m dn )G ae Ge 
0 0 a m=0 0 
ire 7 \ OG d 
Yati= \ dt \ dy ( s) (unm —Wmn \ ond) a er ae A 
0 0 a m=0 0 Y V xz 
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Ila MoKasaTebcTBa CXOAMMOCTH PAOB 3aMeTHM, UTO MMeIOT MECTO C.IeMytO - 
give HepaBenctBa (', °): 


0 0 0 i oy 
b b 
jee Eye 4. | e-e—are eS: | <N, 
J V xz . Tz 
av. le lave av, | {985 |. 
pee See Lily | Monts 


rie M, Nu L — noctrosuupie. 
Toraa 


r 8/5 r 1) st—1 
[4n|s {On |, |@al<(n + 2)! Martine Tae ms 


hott u Beech uli CXOMMOCTH patos mpu 6 = 1. 

| Awnanorw4Ho MOxKHO NOKa3aTb CXOJUMOCTb pAOB |An|, |Qal, |Wnl. Tlocne 
HaxowKenun FE u vy JerKO OnpelesuTb pacnpejenenue TemilepaTypbl B norpa- 
HHYHOM Cyioe Mp HasHYMH MarHHTHOrO oA. Ecuiw MarHvTHOrO NOJIA HET, 
to B, = 0, H MBI Nowyuaem pewleHHa saqauM oOObYHOM rHqpomMHamuKH (*). 
Ws (8) u (9) moxuo Taxxe nosyuntTb pemienua, KoTopble Poccoy (7) nomyunu 
Qua crysan, Korga v, = u(y, t), v, = v, = 0, mpeHeOperas rpaqvenTom Jap- 
JeHHA. 


T6uuIMCCKHM rocyapcTBeHHLIi yHHBepcHTer Tloctynusio 
um. WM. B. Crannna Omlle196) 


UMTHPOBAHHAA JIMTEPATYPA 


AV Jeomeo0ssow, NaCa Report., 1358 (1958). ?R. D.Cess, J» Heat: Transfer 
fas. Aomi, oer. C), 82, Ne 2 (1960). 3.B. H: Ku ee es, JAH, 124, Ne 5 
$959). 471. E. Jonupz3e, Coobm. AH ch NS erate 5, Ne 9 (1944). 5H. 1. x0 p- 
peunagzse, J. B. Wlapuxagse, JAH, 133, No 2 (1960). 


Sean < i ak lt 


Se 
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Jloxzagn Akaqemun naynx CCCP 
1961. Tom 138, Ne 3 


T. B. ABAHOBA, Il. H. KYPALIOB P b. A. CBEWIHHKOB 


O JJIMTEJIbHOCTH YJIBTPA®HOJIETOBOH ®JIYOPECILEHIMH 
HEKOTOPbIX APOMATHYUECKHX COEAMHEHHH 


(ITpedcmaeaeno axademuxom A. H. Tepenunoim 20 I 1961) 


Muorue opraHHueckve CoeqHHeCHHA, MHTepecHble B HayYHOM HM BaKHbI 
B Il[paKTHYeCKOM OTHOWICHHH, OOaqaiwoTr ybTpaduoueToson diyopecwenuuent 
K HMM, Mpexkye Bcero, OTHOCATCA OeH3OUI, ero OMKAWIMe MpOv3BOJHEIe. | 
UcenelqoBaHuaA CNeKTpOB HM BBbIXOJa @JlyopecueHIHu, a TakoxKe cileKTpok 
aOcopOWHu yKa3aHHbIX COCAHHEHHH NO3BOJIMIM NOJYYHTb pA] WeHHbIX cBeqeHH! 
O CBOHCTBAX BOSOYKJCHHBIX H HeBO3OyKeHHBIX COCTOAHHM MovleKyJ 9TH) 
COeHHEHHH H HeEKOTOpble CBeeHHA O IIpoleccax, B KOTOPbIX Y4aCTBYIOT BOS 
6yKTeHHbIe MOJeKyJIbI. OHAKO, KaK TOKa3bIBaeT ONbIT H3YYeCHHA BUAUMOL 
(IYOPeCHEHWMM, UCCeJOBaHHe JVIMTeIbHOCTH CBeYeHHA JaeT Oovlee ae 
HU HepeAKO Oovlee HafexKHble CBEJCHHA O M€XAHH3Me MpOeccoB, pasbirpbiBaio 
ULMXCA B BO3O0YKTeCHHOM COCTOAHHH MOJIEKYJIbI, H, BO BCAKOM CJIy¥ae, OHO 
BPe€MeHHbIe H3MepeHHA BbIXOa HW JWIMTeIbHOCTH dslyopecleHUHH aioT BoO3 
MOXKHOCTb TOUHEe CYT OO 9HEpreTHKe BO3OyAKMeCHHOH MOVJIeKy.JIbI, YeM H3Me 
peHHA OHOrO BLIXOa (biyopecueHuMH. | 
Ilenb wactosmel paOoTbl u cocTosma B TOM, 4TOObI MpHcnocoOuTb onTH 
yecKy!o “acTb paspa6oTanHoro A. M. Bony-Bpyesuyem, B. A. Mosuanospmn 
u B. HW. Wapoxossm (') dasozoro dutyopometTpa K H3MepeHHAM JVINTebHOCTI 
yIbTpapuoseropoh cbuyopecueHUMH WM OMpeleMWTb 3HaYeHHA JWIMTebHOCTH 
(blyopecleHUHH CeH3O/1Ia M HEKOTOPbIX CFO MPOH3BOQHBEIX, | ° | 
ua BosOyxKTeHHA (PJlyopecieHuHu OeHsO/Ia H CFO MCTHJIbHbIX. 3aMeLeHHbI> 
TpeOyeTcs OOacTb yAbTpaduomeToBoro cneKkTpa Kopoye 2700 A. Bea ontnKz 
MOJLYJIALHOHHOTO y3uJia (buryopoMeTpa, pa3spaOoTaHHOrO yKa3aHHbIMH aBTOpaMHu 
Obl1a BbINOIHeHa H3 KBaplla H aJIKOMHHMPOBaHHbIX 3e€pKaJl, NOISTOMY B 9TOF 
YaCTH BO3MOXKHOCTb MIPHMeHEHHSA ChIyOpOMeTpa JIA HalWHX Wee orpaHu4iuBa 
JaCb JIMIUb HCTOUHHKOM BOsOyKeHHA — pTyTHOH JamnoH CBJIIUN-250. 
BeneqcTBHe Toro, YTO B STOM JaMMe paspA OYEHb yaJieH OT CTCHOK JIaMMbI 
B ee CleKTpe Hu3y4yeHUA OTCyTCTByeT OOnacTb 2500—2600 A. Mp npumennat 
ANA BOsOyxKeHHA cbIyopecueHuuH pTyTHy1o Jammy CBJI-120, kotopasa jae’ 
B yKa3aHHOH BbIle OOaCTH CleKTpa JOCTATOUHO HHTeHCHBHOe U3yyeune. IIpt 
HalipaxenunH 140—160 B mamta ropuT yCTOHYMBO Ha NOCTOAHHOM TOKe. 
JlocraTouno 4HcTOe BbIeeHHe U3 PTYTHOTO cleKTpa oOsacTH Kopoue 2700 4 
MpelcTaBIAeT 3HaUHTebHbIe TpytHocTH. Mbit focTuramH STOrTO C MOMOLIbK 
MHTepepeHuHOHHOrTO (uJIbTpa JIA pe3OHAHCHOM JIMHHH pTYTH HM BOrHyTO! 
IMppakUMOHHOH pelieTKH C paHycoM KpHBH3HEI OO cm, HMeromleli 1200 mmTpuxor 
Ha 1 MM, qalomlleli B NepBoM NopsyjKe MakcuMyM 9Hepruu B OOmnactTu 2800 A * 
BxoqHOH WebIO WIA MOHOXpoMaTopa C AudpakuHOHHON pelleTKOH cay KUM 
IeJIb, HMeloulaicA Ha BbIXOJe€ MOYJIAWMOHHOrO y3Jia cayopometpa. 
OnucaHHoe YCTPOHCTBO NO3BOHNO XOPOWO OTAeIHTb BO3OyxKaiollee U3 
yeHve OT OnMKalWwel K HeMy yJbTpaPuoeTOBoH OOMacTH cneKTpa 2700 A 
B KOTOPOH B OCHOBHOM MpOW3BOUUJIMCb H3MepeHHA AJIMTeIbHOCTH (bTyopectier: 


AsTopbl BblpaxatoT rity6oKyio 6arofapnocts T.H.Kpswiosoli 3a mpefocrasnenn 
cburbrpa w ©. M. Tepacumosy 3a H3roToBsleHHe pemieTKH. 
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tu. Masiaa mpuMecb paccesHHoro pelileTKOi BUIMMOrO cBeTa M pacces”HHoe 
‘o6pasilom Bo3sbyxKarollee H3IyueHHe JerKO yOUpasJIHCb C NOMOMIbIO CBeTOMMb- 
gpa YOC-2, noctaBsexHoro nepel oToyMHOmUTeIeM. 

_ Jina perucTpalHu ucclelyemoii i eccugnuee M CHPHadia CpaBHeHHA Obi 
TipHMeneH oToyMHoOxKHTeIb OVY-18. 

| B OompumucTse cay4aeB Bos6yxKeHHe HM HaGsIOJeHHe MpoOM3BomNAOCh Cc 
OAHOK CTOpOHEI. KouweHTpalun akTMBaTopa w3Meusucb oT 1-10? Momb/a 
qua ApKO dlyopecwupyiouux Jo 2-107? Moub/a Ana cabo ParyopeciupyomHx. 
Tepenormomenue dayopecuenuuu we yuUTbIBanOcD. 

_ Vs pador Boysxua u ap. (?) u3BecTHo, 4TO dbuyopecneHuMa OobUIMACTBA 
MpOCTbIX APOMATHYeCKHX COEJMHEHHH JOBONIbHO CHJIbHO TYWIHTCA KUCOpOoM 
Bostyxa. B OTIebHbIX CLYUaAX, HAapALY C H3MeEPpeHHAMH JVIMTebHOCTH (bilyo- 
pecueHHuN B HeoOesraxKeHHbIX PaCTBOpaX, H3MePAJM JWIUTeIbHOCTh CBeYeHHA 
MB OOe3raxKeHHBIX pacTBOpax *, HO B MOaBAIOWeM OOMbUIMHCTBE Cy4aeB 
waMepeHisl TIPOMSBOAMIMCh B HeoOesraxKeHHbIX pacTBopax. Pe3yJibTaTb! HaIMx 
M3MepeHHi MpuBefenb B Tabs. 1. 

> CpapHenue 3sHaveHuit AuTenbHOCTH bayopecuennuu 6eH30Na, ero MeTHJIb- 
MIX 3AMeICHHbIX HM HadTasivna B OOe3raxKeHHbIX H HeoOesraxKeHHBIX pacTBopax 
B rekcaHe HM B CIMpTe NoKa3biBaeT, TO HaliqeHHoe BoysHom u~Buuibamcom 
cutbHoe nayeHue BEIXOa cblyopecieHUHH yKa3aHHbIX CoeqHHeHU B MpucyT- 
eraun KACMOposa BOsLyxXa COMpOBOKMaeTCA CHJbHbIM YMeHbIIeHHeM JVMTeNb- 
HOCTH JlycpeclleHIHH. 

Tloypo6uoe paccMoTpenue Bompoca O TylWeHHM (blyopecueHMM apomaTH- 
GeCKUX COeCJMHEHHH KMCJIOPpOLOM He BXOAHJIO B 3ayady ZaHHOH paOorTl, M MbI 
OrpaHHuMMCsA JIMIb pacCMOTpeHHeM OHOTO Cyuad — TyIWeHHA cpblyopecieH- 
MM HadTasiuna B rekcaHe. EcsM NouJlyuYeHHble JaHHble JIA LIMTeMbHOCTH (blyo- 
pecileHMH HadpTaiuHa B OOe3sraxKeHHOM HW HeOOe3raxKeHHOM pacTBope, JaHHb!e 
0 paCTBOpHMOCTH KHCJIOpofa B TeKcaHe H MpHOJH3UTeIbHbIe 3HAYCHHA KHHE- 
TH4Ye€CKHX pasMyCcoB MoJleKyJI HadTaiMHa M kucoposa ** noscTaBUTb B PopMy.Jy 
audpy3HouHOrO TyweHHA (*), TO, KAK NOKa3bIBalOT paCUeTbI, MbI NOJYYHM WIA 
BePpOATHOCTH TYIUeHMA pu BcTpeye 1,5—1,6, T. e. BemM4HHY, JOBOJIbHO O1K3- 
Kyto K |. OToT pe3ybTaT, O-BHAMMOMY, MOXKHO paCCMaTpHBaTb Kak xopollee 
MouTBepxK enue TOrO, YTO KHHETHKA TYWICHUA ONpesesnetTca Wudpysuei Moue- 
KYyJIbl KMCIOpoya B BO3OyKeHHOH MOJIeKyJle HadTalHHa. 

V3 ta61. 1 BUAHO, ITO AMTeNbHOCTD ClyopecueHNH GeH30a B OOesraxkex- 
OM rekcaHe paBHa 2,6 -10-° cex. Buixog dmyopeciienumu pacTBopa Oensona 
3 rekcaHe no JlaHHbIM Boysua u Busabamca paseo 0,1—0,11. Tlostomy, ecu 
SUMTATb, UTO NpPHYHHOM YMeHbINeHHA BEIXOJa (iyopecweHuMH OeH30/a ABIA- 
TCA KaKHe-TO BHYTPHMOJIeCKYAPHble Mpoueccbl TYWICHHA, MpoOTeKaroulve BO 
BpeMeHH HM MO TaKHM 3aKOHAM, 4TO YMeHbINeHHe BbIXOJa MpONOpuHOHaJIbyO 
A3MCHEHHIO JWIMTeJIbHOCTH CBEYeEHHA, CleLyYeT ORKULATb, TO B OTCYTCTBHE STOFO 
TYIICHHA JJIHTebHOCTh duyopecteHuMH OeH30a OyneT paBHa 2,3 -10~7 cex. 

C mpyrou cTopouh, no WaHHbiMm Cxusapa (*) cua OclHANATOpa JIA NepBok 
onocbl a6copOuuu GCeHsona paBua 2,7 10% ***. Orcioga no dopmyute (°) 


i71C ' 
: : ier 8m7ev?2fn®_? ( 


we c— cCKOpocTb cBeTa, € — 3apay, 9JIEKTpoHa, m — ero macca, n — NOKa- 
"aTeJIb TIPCJIOMJICHHA Cpebl H f — cuna OCHUHIIATOPa, MOWyYaeM, ATO MVin- 
'eIbHOCTh (bstyopecuenuHU GeH30a AOMKHA GbITb paBna 1,8-10-* cex. Y To- 
lyola M Mapakcwwioa, MO WaHHbIM CKJIapa, CHJIbI OCIMANATOPOB AIA NepsBoli 
loocbt a6cop6unu paBuet 5,3 -10°° uw 12,5-10-%. Tina nadbranuna, no 2aHHEIM 


| * OGesraxuBaHHe pacTBopa OCymMecTBAANOCh MyTeM OTKAYKH BoOsyxXa POpBaKYYMHEIM Ha- 
COM IIpH MOCe{OBaTeIbHOM 3aMOpaxKUBaHHH H Pa3MOPaxKHBaHHAM pacTBopa. 

** CrenyeT OTMeTHTb, UTO OIIHOKAa B 3HAYCHHAX KHHETHYCCKHX payHyCcoB Ha JeCATKH Mpo- 
|CHTOB MaJIO BIHAeT Ha pesyJIbTAaT BEYMCHeHHi. 

*** TIo nanubim Mak Koopa (*) cama ocuuiaaTopa Aid mepBol mouocn a6cop6unH OeH30/a 
japua 1,47 . 10-3. 
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. Ta6anua 1 


3HaveHHA JVIMTebHOCTH (AyOpecHeHHHU HEKOTOPHIX apOMATHY4eCKHX CoesUHeHNH 


@aryopechupy- 
joujee BELLECTBO 


@usyopecuupywmee 
PacTpoputeb |t-10°, cex, te Eee os Pactsoputemb |t-40°, cex. 


Bexn302 Texcau 5,7 |d#-bytHa6en300 Texcau 6,8 
Texcan o6esr. 26,0 Cnupt 10,0 
Cnupr 13,0 Kymou Tekcax 6,0 
Tonyou TexcaH Bete Cnupt 10,6 
TexcaH o6esr. 26,0 Tlestamerun6exs0n| Texcax 3,9 
Cnupt 42,4 Cnupt 4,3 
CnupT o6esr. 24,0 Pexcametun6ensou | Texcan 2,0 
HMapaxcusiou Texcau 6,4 Texcau oG6esr. 6,0 
Texcan o6esr. 28,0 Ticepyokymout Cnupt 12,6 
Cnupt 13,0 Haranus Texcan 8,3 
Cnuprt oGesr. Dano) Texcau o6esr. 403,0 
Optoxcnsos Texcau 6,0 Anwaun Cnupt Doh 
Cnupt 42,2 Menon Cnupt | 
Merakcuaou TexcaH 6,0 TuqpoxuHox Cnupt 2,0 
Cnuptr 42,4 Pesopunu Cnupt QE 
ITuno6en30n Texcau BY. ff Tudenus Cnupt 10,0 
Cnupt tla Tpudenuameran Cnupt 9,6 
A-[Iponun6en3on | Texcan ye ToayHinn Cnupt 3,0 
Cnupt 10,0 MenaHTpeu Cnupt 19,0 


Mak Keuopa (*°), cua ocuuusatopa paBua 2 -10-%. Orcioga BhHCeHHEIe 10 ( 
WWIMTe€bHOCTH cbuyopecuenuuu OyazyT paBHnt 1-107 cek. faa Tonyou 
6,3 107° cex. qua Napakcusona u 2,8 -1077 cex. qua HaptrannHa. M3mepenu 
HaMH 3HaYeHHA JHTeIbHOCTH (uyopecueHIMH B OOesraxKeHHbIX pacTBopa 
COOTBETCTBEHHO paBHEI: 2,6 -107%, 2,8 -10°°, 1,03-10-7, a 3HayeHua BEIXOgO 
TeX Ke PaCTBOPOB No JaHHbIM boyaua 4 Buabamca paBysl 29,7% A ToyoN 
41,5% Jia nNapakcuona u 37,5% aaa HabtTanuHa. BrruncieHHble 43 H3Mep 
HAM BbIXOla UH M3MePeHHbIX 3HAYCHHH JVIMTeMbHOCTH (PAyYOpeCHeHUHH 3HayeHM! 
JWIMTeJIbBHOCTH CBeEYCHHA B OTCYTCTBHE BHYTPeHHEFO TYWICHHA, C/leOBaTebHC 
6ytyT paBunr: 0,9 -10-? cex. Aa Tomyona, 6,7 10-8 cex. ana ae RroGr 
2,7 -10-" cek. qa HacdTamHHa, T. e., KaK HM B Cay4ae Cen30Na, OH3KH K MG 
YeHHAM JIMTeIbHOCTH, BbIUMCJIEHHBIM Mo dopMyvte (1). 


Tlocrynusio 
Lit 1961 


I[MTHPOBAHHAA JIMTEPATYPA 


1A. M. Bounu-Bpyesus HM. B. Kap aS Hy B. A. MomuaHoet 
B. MW. ilu poxKkos, Ipuoopp u texu. le 53 (1959). 2 FE. Bow en; Anal Wile 
ie Trans. Farad. Soc., ae 765° (1939); Aj"D amim eres der Kil erik, "Molec. Phys 

141 (1958). 35. A.Csaemuukos, Acta physicochim. URSS, 1, 354 (1936 
ii. A. Ky3Henosa, Ise) Sle Cpemuukos, Bic Male Ill u po Kos, OntTHk 
wu cieKTpockonua, 2, 578 (1957). #A.Sklar, J. Chem. Phys., 10, 135 (1942 
5 D.S.McClure, J. Chem. Phys-, 17;°905 (1949). *“R. Ladenburg; Zs: Phys 
4, 451 (1921); B. Stewens, Disc. Farad. Soc., 27, 34 (1959). 


Jlokaagm AkagemMun nayk CCCP 
1961. Tom 138, Ne 3 


PH3HKA 


JI. M. JIAMUUEB 


O HEKOTOPbIX HHTEPPAJIBHBIX COOTHOWIEHH AX 
B AKYCTHKE JABY)KYUIEHCA CPEJIbI 


(IT pedcmaeaeno axademuxom H, H, Andpeesoim 28 I 1961) 


B paOote (') oTMeuasocb, YTO MPHHUMM B3aHMHOCTH B AKYCTHKe MOET ObITb 
ShOpMyJIMpOBaH MaTeMaTHY¥eCKH B BHJe pa WHTerpasbHbIX COOTHOWEHHH, 
SBASHIBAIOULMX PelIeHHA JBYX CAMOCOMpsKEHHBIX KpaeBbIX safay. B akycTuKe 
SMKYILEHCA Cpelbl MOryT ObITb MOJIYYeHEI COOTHOMIeCHHA, AHasIOrHuHBIe B 
KOTOPOM CMBICJI€ COOTHOWICHHAM B3AHMHOCTH, XOTH, KaK H3BeCTHO, MpHHIAT 
SaMMHOCTH B JIBYKylleHcA Cpese He BbIMOMHAeTCA (7). ITH COOTHOMIeHUA CBH- 
BIBAIOT PELWCHHA ABYX COMPAXKCHHBIX KPaeBbIX 3aad WH YCTaHABJIUBAaIOT CBA3b 
Bexny OObeMHLIMH HCTOUHHKAMH, HEKOTOPBIMH NOBepXHOCTHBIMH CHaMH, Jell- 
STBYIOMIMMM Ha yiipyrve TOHKHe Tela B ABMKyUeHecA cpese, H 3BYKOBbIMH 
MOJIAMM, OOYCJIOB/eEHHBIMA MCTOWHHKAMM H KoeOaHHAMM yripyr¥x Tew. 

_ PaccmotpuM mpou3BoubHbi o6pem Q pocTpaHcTBa, 3aHATOTO OMHOPOAHbIM 
OTOKOM ra3a, JBM>KyLleroca Co CKOpocTbhI0 V OTHOCHTeIbHO BLIOpaHHOli CHCTeEMbI 
oopaunar. JlonycTuM, 4To B 82 HMeroTCH HETOABHKHbIe TOHKHe yipyrue Tela — 
WlaCTHHKH VW WHIHHApHueckHe OGOMOUKH, CBOOOJHBI€ WIM 3aKpelieHHbie B 
TOJBYXKHbIe, aOCOJIOTHO 2%KeCTKHe IKPAaHbI HW pacnosoxKeHHble B Q Tak, 4TO 
anpaBseHnua OOpasyroulMx OOOMO4eK HM MaCTHHOK CoBMasaioT ¢ HallpaBreHuem 
oToKa. TlopepxHocTb oOom04KH o6o3sHa4HM S;, a KOHTyp 3aKpenuenua I;. 
| Tlyctp p"') (r) npexctapseT coOo moule, co3aBaemMoe HeKOTOpON cHCTeMoli 
|TapMonwyeckux ucTouHHKos QU) (r) B @. Torga p") (r) aBaaetca pemienvem 
ypaBHenux 


Ap (f) = 4(— io +V ZY po (ry = — QUX(1). (1) 


I 
Pemenve p™ (r) yoBmeTBOpAeT YCIOBHIO H3JIYYeHHA B OeCKOHeUHO yiaJieH- 


bIX TOYKAX MpoctpaucTBa & u KpaeBbLIM yCJIOBMAM 


(1) 
png 5 (— iw +V 2 fo(r) = — Max! (1); (2) 
q L 
] Ly (r) = FP (1) = p(n) | sp (3) 
Ti(w) = gi lp, Ry (w)=—fP lr, T2477 =. (4) 


_ IIpeqnosoxum, uTO uMeeTcA Apyrad cucTtema HcTOYHHKOB Q@) (r) uw HanpaB- 
JieHHe noToKa B {2 NpoTHBOMOMOXKHO ero HalpaBJeHHIO B MepBoM Ciyyae. Cosya- 


Baemoe ucTouHHKamH QC) (r) mone p®) (r) no_YHHAeTCA ypaBHeHuio 

} be he 

Ap® () — 5 (— to —V F) p (1) = — Q2X1), (5) 
iconpsKeHHomy c (1). Pewenwe p® (r) yaosneTBopsxeT ycnoBnio u3yyeHua, 
‘KpaeBomMy yCJIOBHI0 


{ ap® (r) 
4 on 


=—p(— io —V 2)’ wP (1) = — Map (1) (6) 


Sj 


Hv ycoBuam (3) wu (4), rae BeEPXHMH 3HayOK (1), Kak B ypaBHeHHax (3) u (6 
3aMeHeH Ha 3HayOK (2). 

B pptpaxkenusax (2) — (6): n — BHemtHaa K S; Hopmadb; w; (r) — HOpMau 
Hble MepemMelleHuA MOBepxHocTH OOon0uKH; F; (r) — cropoHHue MexanHueck 
rapMOHHYeCKHe CHJIbI, LelcTByIOI\He Ha OOOJOUKY B HallpaBNeHHu HOpMaJ 
&i;, fiz — CTOPOHHHe CHJIbl, MOMEHTHI, CMeIeHHA HM T. ., ReHcTByroulHe 
oOo0uKy Blob ee KoHTypa IT; (Ha Kpaax OOosouKH); L; — camoconpsxKe 
Hb LudpdepeuMasIbHbI OMepaTop, AIA KOTOpOro cnpaBeqiHBa dopmya Ppu 


(fe (1) £9 (r) — BY (4) Lpw!P(0)] ds (8) = 


S; 


N 
=) > Re GOH) Ty (1) — Ti GP (YR O(N dl (H; 
Vy j=1 . 

x | 
M u M — conpsxenubie Audpepenvasbuble OMepaTOpbl, KOMMYTHpYIOULy: 
c onepatopom L;; R7; u T;; — TakyKe HeKOTOpple Ape a ees onsne 


Topbl, a N 3aBHCHT OT NOpALKa MudppepenuMalbHoro onepatTopa Le | 

Ymuoxnm ypasnenne (1) na p®)(r), a ypasnenne (5) Ha — p™ (r), eee 
MX M MpowHTerpHpyem o6e 4yacTH nowyueHHoro paBeHcTBa no OObemy Q. IIpu 
MeHsist (opmywty [puna K OObeMHOMY HHTerpadly B seBOM 4acTH paBeHCTBa 
3a Me: : 


R 
© (ry 5 (a2 (0) ++ DY) ZF Hp (as 0) 


fo ear) 


i 


Q 
k 
=\9° (r) p(r)dQ (r) + 2 \ A p™ (r) p® (r) ds (r). (8 


Tomb3yscb KpaeBbIMH yCAOBMaMH Ja ypaBHeHuit (1) u (5) u copmyson (7) 
OKOHYATEIbHO MOJLYYHM 


k 
1 (r) p® () dQ (r) + x ee cake) 8) F(t) ds (1) + 


i 


a 


sf Bal? pr) git) (r) dl (r) + 


j=2 


. . 6p“) if 
+2 \ aT (@ ; a.) 7 (1) di {r) = \ QUNGa). p& (7) dQ yee 
nh Q 


R 
spa We ae oe FY) (r) ds (r) + S| \ S Rij ee) gD (r) dl (r) + 


L sea /=1 


+ ODT (22) ey at ( @ 


= 
oy 


* 3ameTuM, 4TO B CLyuae TOHKHX OMHOPOMHBIX cTep2Kveli, WacTHH M WWIMHApM4yecKHX 060 


soueK KpyroBoro ceyenus omepatopnl M u M KOMMYTHPpytoT c omepatopom L;, Tak Kak L; AB 
JimeTcA DudpepeHunanbubim OMepaTOpOM C MOCTOAHHBIMH KospunHentamH. B Apyrux cayyuas) 
CYUCCTBOBaHHe KOMMYTATHBHOCTH JOJDKHO ObITh MpeABapHTeIbHO WOKa3aHo. 
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| Beipawxenve (9) MoxHO pacCMaTpHBaTb Kak MHTerpaJIbHOe COOTHOMIeHHE 
Tuna COOTHOWICHHA B3aMMHOCTH B aKYCTHKe JBMxKYyIelica pi 


| Paccmotpum uactupie crysau. Econ Q™ (r) = Q? (r) = 0, FY (nr) = 
Fy (r) = 0, i = 2,3,..., 2, To ua BbIPaxKeHHA (8) cseqyerT 

f Ba ey (2) 

\ eae BO (n) ds(r) =| © pen (x) ds (1), (10) 

: : S 

a us (9) nonyaum 

' dp) dp?) 
\ ae FO (0) ds (1) =) POF (0) ds (0). (11) 
§ 5 


Vuterpaibnoe cooTnomenue (10) u3BecTHO Kak COOTHOINeHHe B3aHMHOCTH 
HM Teopema OOpalleHHA NOTOKa B aspoyquHaMuKe CxKUMaemoro rasa (3), Dra Teo- 
pema WHpOKO HCcHOb3yeTCA JIA pelieHua 3ayaa aspoynpyroctTu (4). Dop- 
By-1a (11) no cymectTBy cileqyeT 3 HHTerpasbHOro COOTHOMIeHHA (10) u cmpa- 
AJIMBA, ECM OrlepaTopbl M u M xommytupywr c omepatopom L;. 
 [Ipeznosoxum, To 


9” eet () = gs; (1) = Ge (r) = pi (Fe eye eo ones scale Pa gl) 
: FET) ee NEE Og UNE 
| Tora nowyaum 

{2 (r) p () a2) = ae OP (6) ds (1) (12) 
‘ 2 S 


_ CootHomenve (12) cBa3bIBaeT peIeHHA KpaeBbIX 3aau LudpakuHH 3ByKa 
fa TOHKMX YIpyrux Telax, HaXOJAUIMXCA B MOTOKe rasa, UM M3/lyueHuA 3ByKa 
MpyruMM TesaMu B TOTOKe, COBepiaIONIHMH KOIeOaHMA Mos AeHcTBHeM BHeUI- 


_ Tlyetp 
ry Oe tae: 
Br) =e () =F) =F (rt) =0, i= 1,2,... 8. 
_ B 9sTom cayyae Ha OCHOBaHMM BbIpaxKenua (9) MOxKHO 3arlNcaTb 
' Bie rere 0 ~ 
| JQ (r) p® (1) dQ (7) =) Q™ (r) p® (1) a2 (1). (13) 
A Q) Q 


r Mopmy.ia (13) ycTaHaBsIMBaeT CBA3b MexKy pelieHHAMM ABYX COMPAKEHHbIX 
[paeBLIX 3afa4u AudpakuHH 3ByKa Ha YIIpyruX TelaxX B JBYMxKyllelicA cpere. 
}aKHO 3AMeTHTb, ITO COOTHOWEeHHe (13) cipaBeqHBO, Kora B MpocTpanctse, 
@HATOM MIOTOKOM, He UMeeTCA TpaHH WIM HMeIOTCH aOCOJOTHO MATKHe HU 
KeCTKHe [paHHIlbl, KaK 9TO BHHO M3 paccMoTpeHuaA cpopMyuini (8), a TakxKe pH 
aIM4HH YIpyrux pau, KOrya BbIMOHAIOTCA YCOBMA KOMMYTATHBHOCTH 


Mepatopos M, M wu L;. Ecau ycaopust KOMMYyTaTHBHOCTH He BBINOJHAIOTCH, 
biIpaxKeHHe (13) HeCIpaBeAIHBO H JOJKHO ObITb 3A4Me€HECHO MHTerpasbHBIM COOT- 
jolleHHem (8). 
_ Kak 4 Bale, Ha OCHOBaHHU cbopMyuiEI (9) MOryT ObITb NOY4eHbI MHTerpasb- 
ble (POPMYJIbI, CBASHIBAIONIMe pellleHHA Saad TUppakwMu U W3yYeHHA 3ByKa 
Som0uKaMu B ABMKylelcA Cpele, Korya OOo0uKAa COBepiiaeT KOeOaHHA TO 
| ScTBHeM 3ayaHHBIX Ha ee Kpaadx (KoHType I;) CTOpOHHUX TrapMOHHYeCKuXx 
JI, MOMeCHTOB, CMeIeHHH HM T. I. 
_Ormeram HeKOTOpble BOSMOAHOCTH IIPHMCHEHHS MOMYYCHHBIX MHTErpasbHbIx 
.OTHOMeHUM. B wacTHOCTH, 43 HUX CyleLyeT, YTO pellleHHe saqayH WsnyIeHHsA 
Es OOOOUKAaMH, COBepllaoulHMH KOeOaHHA MO JeHCTBHeM 3aaHHbIX CHI 
IlCHHH, MOMeHTOB, peryJIApHO WIM CTaTHCTHYeCKM pactipeyeeHHbIxX M0 
) oBepxHocTH WIM KpaaM OO6OJOUKH, CBOAUTCA HeMeJJICHHO K BbIMHCJIeHHIO KBa- 


j TLAH, T. 138, Ne 3 977 


: 


Wpatyp, CCIM M3BeCTHO pellleHHe COOTBeTCTBYIOMIeH OAHOPOLHOH Auppakwuo 
HoH 3aqauu. B caMom jlevie, MycTb HeEOOXOJMMO OMpeeNUTb Mowe M3y4yeH 
p“) (r) B HeKoTopoH TouKe ry MpoctpancTsa Q. Tlomemaa B 9Ty TOUKY BCIOM 
TaTe@JIbHbIi TOUCUHBIA UcTOUHUK Q>6 (r — 11), Nome KoTOporo p®) (r) usBecTH 
NOJy4YHM Ha OcHOBaHHH (12) 


PY (ty) —< 


dp?) 
=f ee F (r) ds (r). (1 
0 


S 


B CJydae CTATHCTHYCCKH PaCpeeJICHHbIX CHJI 3alTIHINeM 


(2) (2° ay ees ese 
[Pp (ry) P= a Meee FW (r’) FO (r”) ds (r’) ds(r”). (1 


Anasoruunbie (POpMYJbI MoryT ObITb NOJIyYeHbI B Apyrux cwlyyanx. 


Ec OHO U3 pelweHHi, HampuMep p? (r), paccMaTpMBaTb Kak PYHKILHIO i" 
TOUHHKAa JIA CONpAKeHHOO YpaBHeHHA C OMHOPOAHEIMH KpaeBbIMH yCJIOBHAM 
Fi) (r)= aC Cites gO (t r) = 0, To MHTerpasbHoe cooTHoUeHHe (9) Bees 
met Cobol SOOO aee dopmysy [puna quia akycTuKW JBMxKyuulelca cpenn: 

B 3akJ0UeHHe OTMeETHM, 4TO COOTHOMIeHHe (9) MoxeT ObITb OGOOMIEHO H 
clyuaH HeCTalMOHapHbIxX KOJeOaHHH. Bo3MoOxKHbI MH Apyrve oOobmeHHa. 


AxycTHyeckul HHCTHTYT Tloctynuuio 
Axkajlemuu Hayk CCCP Paes Ji AMSTohil 


UMTMPOBAHHAA JIATEPATYPA 


1 jl. M. Jiammes, JIAH, 125, No 6, 1231 (1959). ? JI. A. depuos, Tp. Kom 
mo axyctuKe, Ne 6, 63 (1951). %R.Timman, Encycl. of Fhys., Fluid Dinamics, III 
TS60) 157 pt 0h eee eee Bucnauurxodod, xe Sian, P.M. Xaang 
M93 H, AdpoynpyrocTb, mep. c aHr. nog pez. 9. MW. Ipuromoxa, VWJI, 1958, crp. 361. 
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t Jlokxagm AkagwemMun nayr CCCP 

t 1961. Tom 138, N 3 

cn 

4 

' OMH3SHKA 
4 M. M. MAKAPOB u H. A. TEP@HJIOB 


a | O ®PATMEHTALWHH HA JIETKHX AAPAX 


(II pedcmaeaexo axademuxom 5. II. Koncmaxmunoeoim 3 I] 1961) 


[1s BbIACHeHHA Me€XaHH3Ma MOABJCHHA MHOFO3apAAHBIX YaCTHIL B AePHbIX 
pacuenennsx HaMH OTMeYaJlacb paHee (') HeOOXOAHMOCTbh U3y4eHHA cparMen- 
‘Tall pH 2Heprusax NPOTOHOB H2XKe H OKONO MOpora AAA OOpasoBaHHA Me3OHOR. 
HACTOALLEH 3aMeTKe MPHBOAATCA KpaTKHe pe3yJIbTAaTbI TAKOTO HCCJIeOBAHHA. 
Anepubie cbotosmypcenn [1-9 (r) oOyuanucb BBI- 
J@HHBIM MY4KOM IpOTOHOB Ha CHHXPOWMKOTpoHe 
| See HHCTHTYTa AepHbIX HCCIeqOBaHHH. 
(OHeprHu MpoTouos Opiiu paBubt 100; 200 u 350 Mop. 
(pOTONMAaCTHHKAaX HCCIELOBaIHCb 3Be3{bI, CcodepxKa- 
Mme TpeKH MHorosapAHbIX uacTHu. Haxe mpHBo- 
AATCA pe3yJIbTATLI H3MepeHHit. 


1) Ceyenua o6pa30BaHHa cbparMeHTOB Cc 3apayoM { 20 
Z>4 Hc upo6erom / > 15uuHa sampax C, N, O S 
‘papupt 0,50+0,34; 0,92+0,54 nu 60+0,38 MOH qua = 


@Hepruu mpoTtonop 100; 200 u 300 Moss coorset- 10 
(CTBEHHO. 

_ 2) HanOonee BepoxTHbli mpoder B mpeyeda x 
SKCI€PHMeHTAIbHEIX OWIMOOK OLMHAKOB IA SHeprHii 
MpoTonos 100 u 200 Mos. 0 30 60 30 120° 
_ 3) Bee dparmeuTst HalpaBseHbl B NepeH1O10 M0- hover 
aycepy 10 OTHOWeHHIO K HaNpaBJeHuio My4ka Mmpo- 
TOHOB. UeM MeHbIle SHEPrHA MpOTOHOB, TeM HalipaB- 


Puc. 1. Yraosoe™ pacmpe- 
jeseHue (bparMeHxToB mpH 


JI@HHOCTE Biepel Apue Bbipaxkena (cM. puc. 1). . — snepruax  mpotonos 100 
_ 4) Bta6n. 1 naHo yrulopoe paciipeseenve Kackay- Msp (cnoulnad JIMHMA) 
HbIX IIpOTOHOB (Ep > 20 +30 Map) B sBesmax c cppar- 200 Msp (myHKTHp) 


MeHTaMM OTHOCHTeJIbHO Ty4Ka. Tam Ke IIpHBeyeHbI 

pacueTubie Tio Metogy Monte-Kapso (?) u 39KCNepHMeHTaJIbHO ONpeesIeHHBbIe 
Win OOBMHEIX (Oe3 cbparMeHTOB) 3Be3, Ha JIeETKHX AMpax yrsmoBpble pacipeyese- 
HUA KaCKaJHbIX HYKJIOHOB, KOTOpble COBMaaiorT. 

%. 


Ta6auna ft 

| B rpag.§ 0—20 20—40 40—60 60—80 80—100 100—120 0 

y Qxcn. (2) 11 DD 7 8 3 4 4 

—Uucao Pacuer. (?) 12, 24 8 2 — D 9 
TporoHow } OKcn. Hacr. 

pa6ota 2 8 13 10 8 a 14 


_ Kak sBugHo u3 Tam. 1, HaOmofaeMoe HAMM paclipegzeseHHe pe3KO OTJIH- 
|GaeTcA OT NpHBeeHHOrO B paootTe (”) B OCHOBHOM 3a C¥eT 3HAYHTEJIbHOrO BKJaya 
yrv10B >120°. Stor dakT MO*KHO HCTOMKOBATb Kak CJlIeACTBHe Toro, ITO Aep- 
bili KaCKay, He BCera HJeT Yepe3s YMCTO HYKJIOH-HYKJOHHbIe CoyapeHHa, a 
gepes coyapeHua Tua HYyKJIOH — TloscTpyktTypa. B stom cayyae MosxBJeHHe 
ParMeHTOB eCTb pe3yJIbTaT KBa3HYIpyroro pacceAHHA MpOTOHOB — Maaroulux 
| MIM BOSHUKAIOUINX B Ipolecce pa3sBHTHA KacKayla Ha MOACTpyKTypax Apa. 
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3aMeTHM, YTO TaKad TOUKA 3peHUA He MpOTHBOPeYHT SKCIepHMeCHTAJIbHBIM 
qbaktTaM paOoTpr (*), B KOTOPOH HavifeHo, UTO CeYeHHe paCceAHHA MpOTOHOB C 
SHepruamu 350—600 Mos Ha yrom 180--15° nocae cTomKHOBeHHA C NOACTpyK- 
typo u3 8—12 HykaoHoB He Oombure 3 -10-*? cM?/ctepan. JelicTBuTembHO, eCTb 
OCHOBaHHA Tpemnosaratb (*), YTO Mp yBeHYeHHM SHEP NpOTOHOB (CBHINIE 
100 Mss) BepoxATHOCTh HX B3aHMOJeliCTBUA C NOMCTpyKTypamMu OyyeT yMeHb- 
iaTbes. Ilostomy HM W3MepeHHoe B padoTe (3) ceueHHe KBa3HyNpyroro pacces- 
HUA OKa3aJOCb CTOJIb MaJIbIM. STO culehyeT TakxKe H3 Toro dakTa (°), YTO WHd- 
cbepenllMasibHoe ceyeHwe ympyroro (pa) B3aumMogelicrBua do/dQ2 npu yraax 
paccesHusa MpoToHos 165—180° ymMenbulaeTca MpHMepHo B 20 pas pH Mepexoge 
OT 9Hepruu mpoToHoB 95 Msp kK sHepruu 147 Mas (qua yraa 165° do/dQ paByo 
6,9 -10-*° uw 1,24-10-°8 cm?/cTtepay np sHepruax mpoToHoB 147 u 95 Mss coorT- 
BeTCTBEHHO). . 

B 3aKks104eHHe MOXKHO TOOaBHTb, YTO HALIM pe3yJIbTaTbI He OTBEpraioT MOJ- 
HOCTbIO pyre BepOATHbIe MeXaHH3MbI (bparMeHTaluH, Takve Kak pick up 
UNH pasBall Apa, OMHAKO OHM Ooslee COOTBETCTBYIOT BOSMOXKHOCTH OOPasoBaHuA 
«parMeHTOB IIpH KBa3HYMpyroM pacceAHHH HYKJIOHOB Ha MOACTpyKTypax spa. 


Payneppili uucTHTyT uM. B. T. Xaonuna Tlocrynuuo 
Axajlemun Hayk CCCP ‘ 24 I 1961 


WHMTHPOBAHHAA JIMTEPATYPA 


1y.P.Apugmxaunos, M.M.Maxkapos, H.A.Tleppbuaos, B. IH. Wa 
MOB, DKOTO, 38, 115 (1960). 2 H. Muirhead, W. Rosser, Phil. Mag., 46, 652 
(1955). ®T.A.Jlekeun, 10.11. Kymexun, | KOTO, 133, (11470 (195mm 
4B. UW. Octpoymos,P. A. Ouaos, KSTO, 37, 643 (1959). § A.M. Cormack, 
J.N. Palmieri, N. F.Ramsey, R. W. Wilson, Phys. Rev., 115, 599 (1959); 
W.Selove, J. M. Teem, Phys. Rev., 112, 1658 (1958). 
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Woxnaage Akagemun Hayr CCCP 
1961. Tom 138, Ni 3 


ge as ae 


®H3HKA 


JI. H. PYJAKOB u P. 3. CAPEEB 


O HEYCTOMYUMBOCTH HEOJHOPOAHOM PA3PE)KEHHOM MJIASMbI 
B CHJIBHOM MArTHHTHOM TMOJIE 


(II pedcmaenexno axademuxom M, A. Jleonmoeuuem 28 I 1961) 


OKCIePHMeHTAJIbHbIe HCCeEJOBAHHA TO OMHYeCKOMY HarpeBy I11a3MbI TOKOM,, 
HallpaBJIeHHbIM BXOJb CHJIbHOrO MarHHTHOrO Nossa (1, 2), MOKa3bIBaIoT, 4TO B 
flasMe pa3BUBaloTCA HeyCTOHYMBOCTH, He OObACHHMbIe B paMKaX Uleabuois 
MarHuTHod ruzposunamuky. B paborax (2, *) mpeqmaraetca uHTeplpeTanHA STHX 
/ABJICHHM Ha OCHOBE KHHETHYeECKOH TeOpHH Kak paCKauKa 9JIeKTPOHaMH, Tepe- 
HOCAM[HMM TOK BJOJIb MArHUTHOrO MOJIA, TaK Ha3bIBAaeMbIX KHOHHBIX 3BYKOBbIX» 
KoleOaHu. BoSHAKHOBeHHe TaKOH HeyCTOHYHBOCTH, OMHAKO, BO3MO%KHO JIMIIb 
B CHJIbHO HeH30TepMHYeCKOH Twa3Me, B KOTOPOH II€KTPOHbI 3HAYHTebHO Fo- 
payee HOHOB 

igs T; 

(T — temnepatypa). 

 B (*) mpegnaraetca MexaHH3M HeycTOHYHBOCTH B paMKaX THApoOAHHaMHKH, 
HO lip y4eTe KOHeEYHOCTH NpoBogzuMocTH, B ycOBHAX, Kora WWHa CBOOOLHOrO 
‘(Mpo6era 91eKTpOHOB CpaBHHMa C XapaKTepHbIMH pa3MepaMH YCTaHOBKH, pOJIb 
9TOH HeyCTOHYMBOCTH yYMeHbIlaeTca. 
Hue paccMaTpHBaeTca MCXaHH3M HEYCTOHYMBOCTH, BOSHHKHOBeHHe KOTOpOn 
(He CBASAHO C YCJIOBHEM HEH3OTEPMHUYHOCTH Ma3MbI HW C OOA3ATEJIbHBIM HaJIMUHeM 
MpOMOMbHOrO JIeKTPHYecKOrO TOKa. 
| ITlpumem cuezyromMe Jonymenua: 1) Japnenve nia3Mbl MaJIO B CpaBHeHHu 
¢€ MarHuTHbimM p > H?/8x; 2) HeycTOHYHBOCTh pasBHBaeTCA 3a BPeMA, MeHbILee 
BPeMeHH CTOJIKHOBeHHA; 3) YaACTOTa pacKayHBaIOWIMxCA KONeOaHu 3HaUHTeJIb- 
‘HO MeHbIle IHKJIOTPpOHHOM uacTOTbI HOHOB w < eH/Mc, a JJIMHbI BOJH BO3My- 
MeHHi A 3HaUHTebHO OoubIIe WapMopoBcKoro: payuyca HwoHa AS> fy; 
4) A?/8n<nMc?. 
IlycTb marnutHoe nose H Bcioxy HalpaBuJieHo NO OCH Z, a BEMUMHbI, Xapak- 
| TepH3yrolllHe CTalHOHapHoe COCTOAHHE MJIa3Mbl, MCHAIOTCH B HallpaBJIeHHH x. 
Byem paccMaTpuBaTb MaJible BO3MYIICHHA CTaWMOHapHOTO COCTOAHHA, HMel0- 
Dive Buy 
i A (x) exp i (k.z + kyy — ol). 


Torga nompaBku K (byHKILHAM pacnpeyeseHHA SICKTPOHOB H HOHOB, HalieHHble 
“M3 pelleHHa JIMHeapH3OBaHHOrO KHHeTHY¥eCKOrO ypaBHeHHA (IA SJIeEKTPOHOB 
Vi HOHOB COOTBeTCTBeEHHO), OyAyT HMeTb Bu (°) 


: Ca Of oa ae zag 4 * 
aia sas eee a 


a = i, e (QMeKTpOHEI, HoHbI); f, — HeEBOSMYyleHHOe pacmpefenenue. Syecb cy- 
[LECTBEHHO HCHOMb3OBaIOCb ycJIoBHe 3), MPH BbINOJIHeHHM KOTOpOrO ABHxKeHHEe 
YACTHIL MoMmepeK CHJIOBLIX JIMHHH M@rHHTHOTO TOA ABMAeTCH ApelidoBbim: 
Vv, eae l/T72. 
 Tlockompky paccMaTpHBaloTCA aCTOTbI MeHbIe JIapMOpOBCKOM HOHHOH, 
‘a CJI@NOBaTebHO, 3aBe2OMO MeHbINe H HOHHOM J9HTMIOpOBCKON (40 ne?/M)"*, 
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HNa3MY MOMKHO CUMTATh KBa3SHHeHTpabHON. Tora B ypaBHeHHH, CBASbIBaIOLILeM 
V3M€HEHHE BO BP€MeHH IJIOTHOCTH MpOCTpaHCTBeHHOTO 3apsja p C MIOTHOCTbIO 
Toka j:0p/ot + div j = 0, MoxHO onycTHTb NepBbiii wWieH: 


div j = 0. (2) 
BosMyileHHe JIOTHOCTH TOKa j BbIpawKaeTCA CJleyIOULH4M OOpa3soM: Mpo- 
JOJIbHaA KOMMOHEHTA NO OlpeweyieHwio HMeeT BU jz = &a 0 j. dv; monepey- 


Hav 2K KOMMOHeEHTA B CJly¥ae CHJIbHOrO M@rHATHOTO MOA HU MaJIbIX YAaCTOT 
(ycloBHe 3)) MOxKeT ObITb BbIPawKeHa HeMOCpeCTBeEHHO Yepes IIeEKTPHYecKoOe 
mole C TOMOLULbIO TaK Ha3SbIBAeMOH KCTATHYeCKOM» JHICEKTpHyeCKOH MpOHH- 
Waemoctu ¢, = 40nMc?/A?: 


_ &, OEY io 
Nib Seivet ya i res Bean (8) 


Hakonell, B HHTepecyrouleH Hac 3afaye MOXKHO BBECTH elle OHO ynporte- 


HHe: CUMTATh BeCKTpHYeCKOe Noe NOTeHWMaIbHbIM E = — V@. O70 cnpasez- | 
1 
JIMBO IPH BbINTOJHeHHH HepaBencTBa E >> — wA nau (BbiIpaxkaa A yepe3 moT- 


: An . 
HOCTb TOKa j 43 ypaBHeHua AA == i) 


4m j : 
E> Sp. (4) 


JIA MonepeyHbIX KOMMOHEHT, HCNOIb3yx CooTHOMeHHeE (3), HepaBeHcTBO (4) 


MOYKHO CBeCTH K CJC YIOULeMy: 
2 


? H: 
BAN 4anM ° 
Dro o3HauaeT, YTO MbI OFpaHMYMBaeMCA BOSMYLIEHHAMU, pacnpoctTpansio-— 
ULHMMUCH C (pas 0BbIMH CKOpOCTAMH, SHaAYHTeJIBHO MECHbINMUMH aJIb(BEHOBCKOU CKO- 


poctu. IlpofombHasa Ke Kommonenta (4), Kak MOKa3bIBaeT OLeCHKA, BbIBOL KOTO- 
po MbI He MpHBOLHM (OH ABMAAeTCA Oouee TPpOMO3I.KHM), CBOAHTCA K YCJIOBHIO 


w? H? 
Re < 4nnM ~ 


Tenepb, ucnombsyx ypaBHenua (1) — (3) um ycuoBHe moTeHItHabHOCTH 
QEKTPHYECKOFO NOMA, MOCMe HECOXKHbIX BLIYMCICHHH Noyyaem ypaBHeHHe 
WIA BO3MYULCHHA CKaJIApHOro MOTeHWHasa &p 


2 ; an 
dx2 a ie (, k, Fe) 10) aaa 0, (5) 
rye 
(oe v,du, M Foe Of os Ry 4 0 
Fok) = SV oar AL wee aay | tH adele fd 
eH 
(on => oi) - 


(IIpH B3ATHH HHTerpasoB B 3TOM BbIPaxKeHHH MOJ0Ca MOMbIHTerpaJbHOH yHK- 
WMH HY2KHO OOXOMHTb CHH3Y.) 
B ofHoposHon miasme (5) RaeT U3BeCTHOe MCiepCHOHHOe ypaBHeHHe «HOH- 
HbIX 3BYKOBbIX» KoJleOaHHi 4 
Aaa ie MLE 


Oj Rave y as dv, 


B HeosHOpomHoli Ke WWIa3Me Hy2KHO WCKaTb pelieHia ypaBHeHua (5) WA @, 
yOpiBarioulero B OGe cTopoHbI (ipuH x — -+ oo). Bmecte c 9THM TpeOoBaHHeM 
ypapuenve (5) onpezenseT coOcTBeHHble 3HaYeHHA w. 
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Takoro THMa peWIeHHAMH ABJAIOTCH JIOKAJIbHbIC PelWIeCHHA BOWH3H TOUKH Xx, 
ye 
AUG, Rea) — O. (6) 

B okpecTHOCTH TakKHX xX ypaBHeHHe (5) NpHHHMaeT, BoOOIe ToBOpa, BU 
ypaBHeHMaA OipH OT KoMMeKCHOrO apryMeHTa (TaK KaK w — KOMMJeKcHas 
semmunHa). Takoe ypaBHeHve MMeeT pellieHua, 3aTyxarolllve B OOe CTOPOHBI OT 
‘ouKu, rye F (w, k, x) = 0. (Ora TouKa aHanoruuHa «TOUKe MOBOpOTa» B ypaB- 
ieHHu [penunrepa JIA OMHOMepHOrO JBYKeHHs.) 

B ypapBueuuu (6), urpaioulem poulb «MCMepCHOHHOrO» ypaBHeHHA HM B HeOL- 


1OpoOsHOK TWa3sMe, Claraemoe C Ay (foz — foe) MOXKET CTATb CYUIECTBEHHbIM jaxKe 


IpH MasiIoH HeOJHOposHOcTH, ecH ky > kz. 
IIpumenenve W3JI02%KeHHEIX BbIBOJOB K CJlLyuaio, Kora pacnpeeseHve uacTuLy, 
10 CKOPOCTHM ABJIAeCTCH MAKCBEJIJIOBCKHM 


oo ie { em ave/2T (T; = ‘lps a T) 


V 2nT /m, 
n u T — dyHKUMM KOOopfuHaTHI x), IPMBOAMT K CeLYIONLuM pesysbTaTaM: 
ule Benny 2 (x) = const, T (y= const, TO JIA UaCTOT B° HHTepBase 


Ee Nae oy M mIpu yeaooun (287 7 it S> 1 ypaBHenve (4) mpu- 


fer Buy 


Preah GD nes peal 
ed Rich tae) 


Zz 


=(), (7) 


HA - (RydinT ,3 2T? \ : 
ecb Bcerla HMeeTcH KOpeHb w = —=(1 + 2i) (Z EPA k Wo, , aroun 


V3 


i ena 
(eycToiuuBocTb. 3ameTHM, 4TO OrpaHMueHve MHTepBasOM 4acTOT Vi«<t< 


4b . “ 
| ee KaK H3BeCTHO H3 TeOpHH MOHHbIX KOeOaHHH OMHOPOAHOHM T1a3MbI, 


(KBHBaJIeHTHO THAposMHaMuyeCcKOMy MpHONMxKeHHIO, B KOTOPOM MOKa3aTeJIb 
WuadaTbl Y AA 9IeKTpOHHOTO ra3a paBeH |. MoxHO NoKa3aTb, 4TO pe- 
YJIbTAaTbI STOTO MYHKTa H [JIA HeEOMHOPOHOHM M1a3sMbI COsep2xKaTcA B rHAposu- 
famMuuecKoM TOxoje. CooTBeTcTBeHHO ypaBHeHHe (7) He HC¥epMbIBaeT BCeX 
fopHe AucnepcHoHHoro ypaBHeHusa (6). 

2. Ecau T (x) = const, n (x) = const, uccneqoBanue ypaBHeHia (6) moKa- 
BIBACT, UTO HMEeIOMIHeECA KOMIIJICEKCHbIE KOPHH COOTBETCTBYIOT 3aTYX@HHIO KO- 
leOaHHi (mma3ma ycTounsa). 

HeycTowunBocTb mph mepeMeHHOH TemmepaType MOKHO HHTeprlipeTHpoBaTh 
JIELYIOMLMM HarJialHbIM OOpa3soM. B ofHOposHO mWa3Me «MOHHAaA 9J1eEKTpOCcTa- 
‘MuecKad» BOJHA MpescTaBiaeT coOoH KomeGaHva (3ByK), pacmpocTpaHato- 
(HecA BOIb CHJIOBLIX JIMHHH MarHUTHOrO noma H. B HeoxHOpoyHOH m1a3me 
T (x) + const) B «Kocol» BomHe (kz, ky =- 0) MonepewHoe JBHxKeHHE CO CKO- 
voctpio c [E <H]/H? npusogzut k mepenocy Tena. Moxuo BblOpaTb HalipaBue- 
ive paciipocTpaHeHHA BOJHbI, 3HaK k,/kz, TAKUM OOPasoM, UTOOHI B casy «cry- 
IeHHA» wla3Mbl B BOJIHe, Te BO3SpacTaeT TemMepaTypa, HelpepbIBHO MOCcTyNaJ 
IpHTOK Tela U3 OOMacTH Cc GosbIeli HeBO3MYILeHHOH TemmepatypoH. ITo 
i OyfeT CYKUTb MPHuHHOH, NpHBoAAueH K HapacTaHHio KoueOaHHi. 

ABTOpbI BbIpaxkaioT OsaroqapHocTp aKa. M. A. Jleontopuyy 3a nomesHy10 


XpHTHKY H COBETHI. 
Ilocrymuu1o 
27 XII 1960 
UMTHPOBAHHASA JIMTEPATYPA 
1R. A. Ellis, L. P. Goldberg, I. G. Gorman, Phys. Fluids, 3, 468 (1960). 
iogaees. Phys. Flaids;-$, 659 (1960). ®=1.B. Bernstein, E. A. Frie 
nan et al., Phys. Fluids, 3, 136 (1960). * B.B. Kadomtsev, A. V. Nedospasov, 
*. Nuclear. Energy, Part C, 1, 230 (1960). > iN. Map yak os, P.'S..Car i Gen; 
K9T®, 37, 1337 (1959). 
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JLoxrnagyn Akagzemun Hayr CCCP 
19614. Tom 138, Ne 3 


TEXHHYECKAA PH3HKA 
B. JI. MOKPOBCKHU 


OBLIMA METOA OTbICKAHHA ONTHMAJIDHbIX PACIIPEAEJIEHHE 
JIA JIMHEMHbBIX AHTEHH 


(ITpedcmaeaeno akademuxom M. A. Jleonmoeuuem 2 II 1961) 


Tio HacTosero BpeMeHH 3afaua 06 ONTUMAJbHOK WMarpaMMe HallpaBseHHO- 
CTH Oba pellieHa JIMMIb IIa BECbMa y3KOrO KJlacCa JIMH€HHBIX AHTCHH C PpaBHO- 
YNaJIeHHBIMH H3J1yuaTeAMH HM BapbHpyeMbIMH ToKaMmuH (1°). Ynpapsenne aM- 
IIMTyLaMu UW (a3aMH TOKOB ABJIAETCA TEXHHYECKH BeCbMa CJIOMKHOM 3azauel. 
AHTeHHbI C 9KBHXMCTAHTHBIMM H3JlyuaTeJIAMH HeYCTOHYMBEI MO OTHOLIeCHHIO K 
H3Me€HCHHAM YaCTOTb! H TOKOB, MOSTOMY Ka¥aHve Jly4a B TaKOH AaHTeHHE sB- 
JiseTcA TpyAHOH 3amauen. Hakonell, BNOHeE ECTECTBEHHO CTpeMJICHHe JOOUTECA 
6ObINOM HANpaBJIeHHOCTH AHTEHHBI pH BO3MOXHO MeHbIUeM YHCe U3ByuaTeen. 
STOrO MOKHO JOOHTLCH, BAPbUpyA OJHOBPeCMeHHO HM TOKH HW paccTOAHHA MexKTy 
vguyuatenamy. Jia BbIdCHeEHHA BOIpoca O TOM, YerO MOHKHO JOCTHYb Ha TaKOM 
IIyTH, HeOOXOMHMO PeUIHTb COOTBETCTBYIONLy!IO 3aqa4y OO ONTHMyme. 

CnelyeT Takxe NouepKHYTb, UTO B paGOoTtax (1%) oTAeMbHbIE U3TyMaTeIH 
CUHTAIHCb H3O0TPONHbIMH. EcaiM He IpeHeOperaTb HallpaBJICHHOCTbIO OTJEJIb- 
HOTO H3JyuaTesIA, TO MOMKHO MOMYYHTb Ooviee BLIFOAHbIe ONTHMAJIbHbIe Har paMMb 
HallpaBJIeCHHOCTH. 

lleib HacTosIleH 3aMeTKH — yKa3aTb OOULMH MpHHUMM OTbICKaHHA Mapa- 
MeTPOB JIMHeMHOM AHTeCHHBI, C MOMOLIbIO KOTOPOrO 3aaya O HaXOMK CHU ON- 
THMAJIbHOrO pacnpefeseHHA STHX NapaMeTPpOB MPHHIUHMHaIbHO CBOAHTCA k 
YHCJIeHHOMY cueTy. B Tako OOmleH NOCTAaHOBKe MOKHO PaCCMATPHBAaTb HE TOJb- 
KO JHCKpeTHbIe, HO HM HeIMpepbIBHble pacipeesieHuA TOKOB, HE MMEIOLLHE OCO- 
GeHHOCTeH, e€CJIH 3afaBaTb MX B BHJe€ KOHEYHLIX CyMM WMypbe. 

Ilyctb QuarpaMMa HalpaBJeHHOCTH aHTeHHEI F (cost) 3aBHCHT OT HeKOTO- 
PbIX apaMeTPoOB 41, Ge, ...,%,. ByeM paccMaTpHBaTb AMarpaMMbl C 3aaHHbIN 
oTHOWeHHeM R ypoBHA raaBHOTO Ay4a K OOKOBBIM siemecTKaM. Cpequ Bcex 
3THX WHarpaMM TpeOyeTca HaHTH TY, Y KOTOPOH HaMMeHbIWaA WHpHHa riaBHOrC 
wyua (HalpHMep, Ha ypOBHe OOKOBBIX JI€MeCTKOB, KOTOPbIi Mbl IIpHMeM 3a 
eMHUILy). 

Js MpocToTbl IpMMeM HalpaBwJeHHe riaBHoro sy4ua O = m/2 u Oynem cuH- 
TaTb F uetHol dyHkwHei oT aprymMeuta. Wupuny riapyoro my4ya o603HaudHM 
0” H BBezemM oG6o3Ha¥eHHe u* = cos 0. Tlyctb u; = cos 0; (i = 1, 2,..., m) 
COOTBETCTBYIOT HallpaBJIGHHAM OOKOBBIX JIEMeCTKOB C YPOBHeM, PaBHBIM e/[HHH- 
ue. IlomyuumM cucTemy ypaBHeHHult 

'9 4 
Sr |= o F(u)=(1V (1 
uz. 

EcM OHH H3 OOKOBBIX JIeMeCTKOB HallpaBJIeH BOb aHTeHHbI (uw = 1), 
TO cHcTema (1) fonomHHTCaA ypaBHeHHeM: 


PL) ee ats 
Uviclo OOKOBBIX JIeMecTKOB OyeT MAKCHMAJIbHO BOSMOXKHBIM, eCJIM CHCTeEMa 
(1) nomHocTbio onpewetaeT 3HaveHuA o, (k = 1, 2, ..., n). [pupapuusasn uncuc 
HeEM3BECTHEIX nN + Mm UnCIy ypaBHeHuh 2m un 2m +1, nomyunn: 
n B cayuae (1); : 
m — (Y 
ext Vinee ecryuaed( 1%): 2) 
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7 


fe 


% 


_ TOTpeOyeM BEINOHEHHA paBeHCTBa 
te 


F (u*—8)=1 (8>0). 


Mbt yTBepxaem, 4To ypaBHenua (1) usu (1) u (1’) ONpeesAIOT ONTHMAIb- 
HbIH BbIGop MapaMmetpos. JleiicTBuTeNbHO, MYCTb YHCNO GOKOBEIX J1enecCTKOB, 
_AOCTHTAaIouHX CMMHHYHOTO YPOBHA, MeHbIe MAKCHMaJsIbHO BO3MOxHOrO. Torna 


(3) 


_ Ip stom skcTpemyMbl (HanpaBseHHA OOKOBIX JlenecTKOB) cJlerka cMecTaTCA 
43 TOWeK U; B TOUKH u; + 6;. Tlom6opom usMeHeHHi NapamerpoB o&, OObemcs 


TOO, 4TOObI HOBbIe SKCTPeMyMBI M0-IIpexkue- 


| MY PaBHAJIHCbh eMHHe. IIpu 3TOM IIOJIYYHM 


2m +1 unu 2m 42 ypaBuenuii c n +m 


|| HeEH3BeCcTHBIMM. Ecau m< Mexitr, TO 9Ta CH- 
cTeMa JIA He CJIHIMIKOM Ooubumux 6 UMeeT 


_ pellieHHe MH, TaKHM oOOpa30M, rvlaBHbIi Jyy 


' MOXKHO CY3HTb, HE H3Me€HAA YpOBHA OOKO- 
| BbIX JI€MeCTKOB. 
n TaKHM oOpa30M, MbI yOelWICb, 4TO 


ONTHMaIbHah B YKa3aHHOM CMBICJIe jIMa- 
rpaMMa HalipaBJIeHHOCTH BCerfa COJepxKUT 
MaKCHMAaJIbHO BO3MOX HOE UHCIIO (n — | un n) 


» OJMHAKOBBIX NO YPOBHIO OOKOBHIX JIeMecT- 


KOB. 
Ypapueuna (1) van (1) u (1’) B npuHune 


_MO3BOJIAIOT HATH ONTHMAJIbHbIe 3HaYeHHA 


~~ eu. 


_tiapametpos. Jina wustocTpalHH mpHBelem 
peuleHHaA MpocTeiwiux 3ayay. 

Penne Hika, COCTOAMaA us 
“4 HeEOKBURUCTAHTHEX U8 YU a- 


iTemeH c OANHAKOBHMH AMNAUTYLaAMu 
‘Jiuarpamma HanpaBnenHoctu F (cos 0) Takoli aHTeHHbI HMeeT BUT 


F (cos B) = 4/, (cos x2 ++ cos xt). 


mbasam iH. 


(4) 


Secb u = a cos %; x1, X2 — pacCTOAHUA OT H3y4aTeNeH JO WeHTpa aHTeHHbI 


B JlOIAX NowyBomHEI. (Mpl ucnomb30BaIH Apyryio HopmupoBKy F (0) = 1.) 


B jaHHoM ciyaae ypaBHenua (1), (1’) gator 


COS XU, + COS Xolly = — 2u, 
‘ 1 
Ry Sill ely a, Sint egg = 0, (u = =) 
COS 44% + COS x, = 2p. (5) 


Syecb U, COOTBETCTBYeT HallpaBsIeHHi0 OHO- 
TO H3 OOKOBBIX JleMeCTKOB; ApyroH OoKoBol 
JlenecTOK HalpaBJieH BAOJIb AHTCHHEI. 

Mpl npHBoAuM peuleHua ypaBHeunii (5) aia 
Tpex 3HaueHHH pw. CooTBeTcTBylolHe Ha- 
TpaMMbl HallpaBJIGeHHOCTH OKa3aHbI Ha 
puc. 1. 


CpaBHeHve MOJIyYeHHbIX HarpaMM C M3BeCTHBIMH YeObIIeEBCKAMH pacrpe- 
Henenuamu Jonna (*) npu d = A/2, Tom xe “MCE usmyuaTeneli u Tex 2Ke 3Ha- 
ueHuax R noKasbiBaeT, TO WHpHHa Jy4a BO BCeX CJIy4aAX NpaKkTHUeCKH OMH- 
Hakosa. OOulasd [IMHa AHTeHHDI Mo CpaBHeHUIO Cc 4eObIeBCKOH (1,5) B ciy- 


4yaax pw = 0,025; 0,093 ymenbmaetca (coorBercTBeHHo 1,14 4, 1,33 A), a 
-ciyyae p = 0,194 HesHaunTenbHO yBemMuMBaeTCA. 


| 


B 
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2,AnTeHHA c 6 usayuaTenamu peas F (cos 0) 4 ypaB 
nena (1), (1°) npumyT Buy 


F = 1/3 (cos xitt + cos xe + cos xst), (6) 


3 
>) cos & tp = (1) See) 
¢=1 : (7) 
Daerah Mie), 
7" 


me Us = «0. UvcnenHoe pelieHve STHX ypaBHeHHuH gaa p ~ 0,13 paer 
xX, = 0,47, x, = 1,22; x, = 2,41. CoorpetcTByiomjaa JvarpamMMa HanpaBuJeH - 
HOCTH MoKa3aHa Ha puc. 2. HesKBHAMCTaHTHaA AHTeHHAa M Ha STOT pas OKa3a- 
JIacb KOpoue YeOBIMIeBCKON, WarowjeH Ty Ke WHpHHy Jyua Ip TOM x*e wp. © 

IIpeqBapHTeJIbHble JKCMEPHMeHTHI, MpoBeyenuple IO. A. Batinepom ua 4-9u1e- 
MCHTHOM MaKeTe, NO-BHAMMOMY, NOATBepxKAaioT lpescKasaHua TeopHu. 

B HacTosiee BpeMA pa3spaOaTbIBaeTCH MeTOJMKa UYHCJIeEHHOTO pacueTa U 
ACHMITOTHYeCKHe MeTOJbI, MpHrowHble Did OoubwWoro 4HCla u3syYaTeeH HU 
OobmIHXx 3HaueHHH R. 

B 3aKs104ueHHe BbIpaxkato ralyOoKyi0 6maroqapHocTtb H. H. Metimany 3a 
WeHHbI copet, A. M. JIptxue, B. A. Tomonorosy, lO. A. Batinepy 3a o6cyxze- 
Hue, M. T. Maguenko u T. M. AptTeMeHoK, 4HCJIeHHO peWIMBUIMM ypaBHeHHA 
naa 4 u 6 u3mnyaatenen. 


MuctutyT pafvopu3suku vu 9JleKTpOHHKH Tloctynuao 
Cu6upceKoro oTfetenua AKagemun Hayk CCCP 30 I 1961 


WHMTHPOBAHHAA JIATEPATYPA 
1 C..L. Dolphy Proc.sIRE;, 3455335 (19460) 2m eel 1.e 1 te Proce al Enmoos 


489 (1947). 3B. JI. ToxposcxKu it, JAH, 109, 769 (1956); Paquorexu. u sneKTpoHukKa, 
2, 389, 559, 1550 (1957). 
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Jlokxxagm Akagemunu nayr CCCP 
1961. Tom 138, Ne 3 


PEO®HSHKA 


Jl. H. TYTMAH u Jl. H. MAJIBKO 


K TEOPHH ®POHTOB 
(ITpedcmaeneno axademuxom A. A. Jlopodnuyoinoim 11 I 1961) 


_ Ha ocnoBe pelieHHa ypaBHeHu TruApoqMHaMMKU aTMOCHepbl, pa3sBuBaA 
ujeu Maprysieca (*), A. D. Jro6roxa ((?) w Wp.) H raaBHEIM o6pa3om QQ. K. Bou- 
aa (*), Nonbitaemca HalitH dopMy PpoHuTabHOH MOBepXHOCTH, pasyesmsmoleli WBE 
TePMHYeCKH pa3JIM4HbIe BOSAYINHbIe MaCCbI, a TaKKe U3YUATb BUKeHHE BO3- 
AyxXa, KOTOpOe MOET MMeTb MeCTO BOWIM3H HM HeMOCpeACTBeHHO Ha STON MO- 
BepXHOCTH. 

_ C 9sTo Wembio ypocTHM cucTeMy ypaBHeHHii FHApORMHAaMHKU aTMOCiepbI 
Ha OCHOBe CJleyioulux MmpexnomomeHHH: 1) ropu30HTabHbIe MacuITaObl JBYKe- 
HA UMeroT MopsayoK 10? — 10? km (9TO NO3BOAeT HAM BOCIIOUb3OBaTbCHA Je- . 
KapTOBOH NpaBocTOpoHHel CHcTeMOH KOoopyAMHAaT (Xx, Y, 2), Te x, y HalipaBJIeHbl 
MO TOpH30HTaJH, 2 — BBepX, H IIPHMeHHTb ypaBHeHHe CTATHKH); 2) BOSMYLIeCHHA 
TemMnepaTypbl HW aBJIeHHA MaJIbI NO CpaBHEHHi0 CO CpeAHHMA JIA JAHHOM BbICO- 
[hl SHAYCHHAMH STHX METEOSJICMCHTOB; 3) MOXKHO IIpeHeOpeyb yCKOPeHHAMH B 
YpaBHeHHAX JBYxKeHHA; 4) BCe 9JIEMeCHTbI ABHXKCHHA He 3aBHCAT OT Y, H, CuJe- 
MOBaTeIbHO, (PPOHTaIbHaA NOBEPXHOCTb (Ha KOTOPOH HMeeT MeCTO Pa3PbIB TeM- 
MepatTypbl) ABIAeTCA WHIMHApHyecKOH MOBepXHOCTbIO C OOpasylouleH, HalpaB- 
fleHHOH BUONb Y; 5) PpOHTabHad MOBePXHOCTb MepeMemlaeTcA, He H3MeCHAA 
cBoeH POPMbI, B MOJIOXKHTeIbHOM HallpaBJIeHHH OCH x C MOCTOAHHOM 3aaHHol 
2KOpocTbio c (Bcerga c > 0). Torga B CHCTeMe KOOpAHHAT, ABHKyWeHCA BMecTe 
2 PpoHToM (HauaJIO KOOPAHHAT MOMeCTHM Ha MOBepXHOCTb SemM Tye-1HOO No 
PpOHTaIbHOH MOBepXHOCTHIO), Mpoecc MOMKeT pacCMaTpHBaTbCA Kak CTAaILHO- 
Hapubliit. 

_ TJlocae scex ynponjeHHit IpuyeM K cueyroujeH HCXOJHOH CHCTeMe ypaBHeHHH: 


t 


ROS (2) | 1 (vx — vg) + = 0; (1) 
= t (uy— uy) £ » = 0; (2) 

; 
) no 2 (%| =M, (4 = £). (4) 


EAeCb Up, Up HW, — COCTABMIAIONIMe CKOpOCTH BO3LyxXa (OTHOCHTebHO Sen) 
3U0b OceH x, y, Z CooTBeTCTBeHHO; %,, p, — OTKJOHeHHA TemmepaTypbI H WaB- 


NeHUA BOSAYXa OT CpeHAX JIA JaHHOM BbICOTbI 3HAYCHHH STHX MCTEOIJIEMEHTOB 
3 u P (nOTHOCTE BO3yxXa HCKIOUeHa H3 CHCTeMbI IPH MOMOWLH ypaBHeHHx 
|Kuanelipowa); uy WH Ug — COcTaBJAoulHe TeocTpodwyeckoro BeTpa, KOTOpbie 
Mbl OyYeM CUUTATh 3a,aHHbIMH M MocTosHHEIMH. MuzeKcht k = | uk = 2 OTHO- 
tATCA K XOJIOQHOM HM TeIJIOH BOSYUIHbIM MaCCaM, PACIOJIOXKCHHbIM COOTBET- 
| eTBeEHHO MOM, HU Ha (pPOHTAIbHOM MOBeEpXHOCTbIO; —YCKOpPeHHe CHJIbI TARKECTH; 
= 2H sing, re w — yrioBad CKOpOocTb BpalleHHua Semiu, ~ — WupoTa 
/mecTa; V — KMHeMaTHUeCKHit KOI pulMeHT TypOyeHTHOM BASKOCTH (BesIMUMHBI 
‘a v cuHTaeM nocTOAHHbIMH); R — ra3s0BaA NOCTOAHHaA JIA BOsLyXxa. 
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Cyemaem ene OHO CyUlecTBeHHOe HpesiolomKeHHe, a HMeHHO: AONyCTHM, 
UTO BOSMYLICHHA TeEMMepaTypbl U3BECTHEI, H 8ayayqum ux B cbopme ti = AO—zAy, 
O02 = 0, rye AO — pasHocTb TemnepaTyp y OBepXHOCTH SemsM Teno HM xO- 
JlOqHOH BosyutHbIx macc; Ay — pa3HOCTb BepTHKaJIbHbIX TpayMeHTOB Temme- 
paTypbI sTux macc. Bygem cuutaTs Benuunnp AQ u Ay 3aqaHHbIMM mM MocTOsH- 
HBIMH. 

Kpaeppie ycoBua saqauu OyfyT cJlefyrouluMH: 


“aaa —o=—O0 mph z= 0; (5) 
) 0 0 0 
Ui = ue, V1 = V2, = SS, = npu z=h (x); (6) 
wi = We = (ui — c) h’ (x), pP,= Pp, upu z=AhA(x); (7) 
Uz = Ug, U2= Ug, p, =O Npuz= oo, (8) 


re A (x) — BbIcoTa dpoHuTasIbHOH NOBepXHOCTH, NofweKanlan ompememenHto 
IIpH pelleHuu 3ayauu. 
Vnterpupys ypaByenve (4) mu yoBeTBopas ycnosusam (7), (8) mA p,, 


HaXxOJ\UM 


pen ita ( 
Ga=qlpe-—aAtym@e—-A)|, p,=0, (9) 
re wp = — AAO > 0, m = AAy. Torga ypaBHenue (1) npuHumaer BuZ * 
O7u 
(Ok — Ug) + ¥ Gat = BA! (x) + mhh’ (x) (10) 


(apo k = 2 mpaBylo uacTb STOTO ypaBHeHHA CJielyeT 3aMeHHTb HyJIeM). 
IIpounterpHposas (3) no z 
ot 0 no Ac yuerom (5), (7), BMe- 
CTO STOrO ypaBHeHHA MouTyaHM 
MHTerpaJIbHOe YCJIOBHe 


(1 — je dz ==, (11) 


0 


ot es 


re po — HOTHOCTb BO3yxa 
BOJH3H MOBepXHOCTH SeMJIH; 
Q — mocTosHHad HHTerpHpoBa- 
HHA, C PH3H4eCKOH TOUKN 3pe- 
+ HMA [pescTaBisarwouaa codon 
KOJIMYeCTBO BO3qyxXa B KUHJO- 
Puc. 4 rpaMMax, MpOHHKaroulero B 
1 cek. 43 TenwJoH BO3qyWHOH 
MaCCbl B XOJIOJHY!0, OTHECEHHOe K HOFOHHOMY MeTpy @pouTaIbHOH NMOBepx- 
HocTH. Ec @pouT onmupaetca Ha Semi, To, oyeBHOHO, Q = 0. Ecau pout 
He JOXOQHT Jo Semiu, Kak, HallpuMep, B Ciyyae Telloro dbpouTa, KOTOpbIi, 
KaK M3BeCTHO, 4acTO TAHET 3a COOOH HWeHKY XOsOMHOrO BOsLyxa, TO oMpese- 
Jienve Q 3aTpyHUTebHO. OHaKO ACHO, YTO NO CpaBHeHHIO C OOMIMM KOJIN- 
YeCTBOM TepeMellarolleroca B CHcTeMe *poHTa BO3Lyxa Q omKHO ObITb He- 
3HaUMTeIbHEIM (3). [lostomy MbI OygzemM nosaraTb Q =O Bcerga, JonycKas 
IIpH 9TOM B pAe cwyyaeB HeEOOJIbLITyIO MOFpewiHOCTh. 
Tenepb MOxKHO yKa3aTb IlyTb peUIeHHA NocTaBMeHHOH 3amaunH. Cuauauia us 
ypaBuenun (2), (10), ynopmeTBopaa ycnoBuam (5), (6), (8), HaXOJHM Up, H Vp 


* HerpyiHo yOequTEca B TOM, uTO npH m = V = O ypaBnenue (10) npHBOLHT K nuspecTHOit 
opmyte Mapryvieca (2). 
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y 
) 


iy 


i. es 
ee (pemmenue 3ITON CHCTEMBI OCYIMCCTBJIACTCH pore Bcero IyTe€M NOCTpoeHHa OJIHOrO 


_ypaBHenua qa U = up + top). 


he 
vas 


(a 


| MONOXKUTb ¥1 = Y2 (m = 0) uo = O. IlocmenHee ynpomenue He MOwKeT BHECTH 


B WaHHol 3aMeTKe Mbl OrpaHHYMMCA pacCMOTpeHHeM CJy4as, KOra MO*KHO 


' 6ONbUIOH MorpeliHOCTH B paCcueTbI WIA y4acTKa *pouTa, NexKatlero B Mmpere- 
| jlaX HWKHUX 3 KM. 

_ Tlockombky BbIKIaqKu SJIeEMeHTapHbI, MbI MpHBeeM JIMWIb OKOHYATeJIbHBIC 
_ PopMy Abr: 

4 mi =t2+B(yn—&), ue=u-+e [A (mn) sin —& — B (n) cos £], 


vi = v2 —A (n—&), ve =v+e-= [B (ny) sin§ + A (mn) cos El. U2) 


| 3zect o6osHaueno § = 2zV 1/V Qv; yn =AV1/V 2Qv; A (g) = (ch gp cosqg— 1) x 


> xudo / dt; B (9)=shg sing udp / dé; & = xlug Vilu V 2v;u=u,(1—e- cos &)— 
| —v,e-§sint; v=u,e—* sin€ + v,(1—e-* cos §). Umea up, us (3), (5) u (7) ny- 
_TeM KBajlpaTypbl HaXOLUM Wp, (3a HeMOCTaTKOM MecTa (OpMYVJIbI He BbIMMCHIBa- 
‘em), tocme uero, nofctapiaa wi B (12) uw 3aTeM HHTerpHpyx, Mpuxogum K 
" ypaBHenmio Jia onpefenenua 1: 


4 ayn 1+ V2 (1 —C)n— 2 "IV + 1) cosy + (VV —1) sing) (13) 
; ae 3/.— 2e—" (cos n + sin y) + 2/2e*” (cos 2y + sin 2m) : 

“rye o603HaxeHo V = vg/tg; C = clug. , 

> 


Puc. 2 


UncienHoe unTerpupoBaHHe (13) smemMeHTapHO, OAHAKO HeOOXOAMMO IIpel- 


“y, 
“BapHTeIbHO YCTaHOBHTb xXapaKTep efoO HHTerpasbHBIX KpHBEIX. Haunem 
C UCCJleqOBaHHA MoBeweHua 


pewieHua mpu y — 0. Pas- 
lara lpaBytoO 4YaCcTb B pad 
m0 CTeleHAM 1, MNOuJyuEM 
mn (S)ueeis foul oy eT 
+3 (1—V)(2n) 1+ V+ ...]. 
Jia  focTaTouHO — MaJIbIx 
1 MOXKHO OTOpocHTb BCce 
WJIGHbI, KpOMe  MepBoro. 
Torfa, WHTerpupysA mowy- 
YHMBIUIeeCA ypaBHeHHe mpu 
ycnopuu 1 (0) = 0, 6y- 
eM UMeTb 9 = (—4,5C €)*”, 
B cuay Toro, 1ro C>0 4x 
1 > 0, omKuHo ObiTh & <0. 
STO 3HauHT, 4TO 43 JBMXKY- 
| WIMXCA (poHTOB onupaTEen 
Ha Se€MJIO MOXKET TOIbKO 
XOJIOJHbI poHT, MmpHuyeM 
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y4acTOK (PpOuTaIbHOM NOBepXHOCTH, HeMocpeACTBeHHO MpHvieraioulHii K 3em 
Jie, JOJDKeH COCTABIATb C Heli IpamMow yrom *. MoxkHO T0Ka3aTb, YTO 3HaMe 
HaTeb WpoOu B (13) oOpamjaeTcA B HYJIb TOKO pH Y= 0, a UHCAHTeNb 
MOXAKeT HMeTb OJMH HAM MBa HYyJIA. CyleqoBaTebHO, HHTerpaJIbHble KPHBbIe 
MOryYT HMeTb OHY HJIH WBE ACHMMTOTHI (HIM %Ke He HMeTb HX BoOOIe). 3ua- 
yeHHA N= Na KH N= No (Nb > Na), Ha KOTOPBIX (ppOHTaJIbHBIe NOBepXHOCTH 
CTAHOPATCA FOPH3OHTAJIbHBIMH, JIeTKO HaliTH rpaduuyeckH No 3aqaHHBIM V u 4 
IIpH MOMOMH KpHBEIxX C = const Ha pue. 1. 

JlaibHeHWuH aHadM3 MOKa3bIBaeT, 4YTO B 3aBHCMHMOCTH OT HaJIHUHA WIM 
OTCYTCTBUA ACHMITOT MHTerpaJibHble KPHBbIe ypaBHeHuaA (13) MoryT ObiTb 5 TH- 
mop. CxeMaTH¥ecKH BO3MOKHBI€ THIbI HHTerpaJIbHbIX KPUBbIX ** JaHbI Ha 
puc. 2. Kpuppie 1 u 2 COOTBETCTBYIOT XOJIOJHbIM PPOHTaM, KpHBbIe 3 uv 4 — Tell- 

JIbIM. BeTBb pelleHHaH 5 He 

-Q2 -Q4 -06 -08 -10 -12 MMeeT (pPH3H4eCKOrO  CMBICJIA, 
TaK KaK B 9TOM cJly¥ae ycuJlo- 
Bue Q=0O mepectaeT O6bITb 
cipaBeWIuBbIM. Kak JlerKo BH- 
WeTb W3 puc. 2, XOO{HaA BO3- 
Aylinaa Macca MoxkeT ObITb 
oOrpaHH4eHHoH M0 BbICoTe (KpH- 
Bble 2 uw 4) WIM Ke HeOrpaHH- 
yeHHOH (KpuBble / u 3). Kpupaa 
3 TMOKa3bIBaeT, UTO TeIVbI 
(pouT Bcerfa OMKeH TAHYTb 
3a coOoH MeHKy XOJIO,HOrO 
BOsyXa, TOJWMHHA KOTOpOR 
MOXKeT ObITb OT HECKOJIBKUX 
JICCATKOB Me€TPOB JO He€CKOJIb- 

Puc. 4 KHX COT MeTpOB. OTOT BBIBOT 
COOTBETCTBYeT pe3yJbTaTaM HaOJOLeHHH B Mpupose. 

Tlocae Toro Kak ypaBHeHuHe (13) pemeHo uw A (x) HalifeHo (1p 3ToM pxc. | 
MO3BOIACT BLIOPaTb HYXKHYIO BETBb PeWIeCHHA), pacueT NOJIA CKOPOcTeH UH jaB- 
JIGHHA B BOSLYUIHBIX MaccaX HM B OOacTH PPOHTa OCYLeCTBIAeTCA NO PopMyviaM 
(9), (12) u ap. Pe3ynprater pacueTa IpHMepoB JaHbI Ha Puc. 3u4. Ha puc. 3 
HaHeceH paspe3 vepes Telubii @poxt (AP = —10°; C= 0,25; V = —0,5) 
B CHCTeMe KOOPpAMHAT, JBYXKYWeHCA BMeCTe C (poutom. )KupHon 4yepToH o6o0- 
3HaYeHa TpOeKUHA (POHTAJIbHOH NOBePXHOCTH Ha BePTHKAJIbHY1O IVJIOCKOCTb, 
NlepneHJHKyJAPHYIO JIMHUMH C*bpoHTa, TOHKOM yYepTOH — COOTBeTCTBYIOWIMe IIpo- 
eKIHH MOBepXHOCTell TOKa. CTpeIKH YKa3bIBaloT HallpaBJeHve JBHXKEHHA BO3- 
jyxa. IlyHkTHpoM HaHeCeHbI paciipeyeseHHA MO BbICOTe OTHOCHTEJbHBIX CO- 
CTABJIAIOIHX CKOPOCTH Vp/ig, COOTBETCTBYIOWUIHe JBYM 3HayeHHAM §. Ha puc. 4 


IipuBeleH cayyah xomogHoro dpouta (A9 = —10°; C= 1,5; V = 1,5). 
Ka6Oapaquno-Baskapckoe oTjeJeHHe Tloctynusio 
Muctutyta npukilaqHon reo:u3HkH LOR Loy 


Axajemuu HayK CCCP 


WHMTHMPOBAHHAA JIMTEPATYPA 


1M. Margules, Meteorologische Zs., Hann-Band, 243 (1906). 2 A. ®. Tw6wk, 
Meteoposiorua wu rugponoraa, Ne 4—5 (1937); Tp. Llentp. uucr. morogn, B. 26 (53) (1951); 
M3s. AH CCCP, cep. reopus., Ne 9 (1956). °F. K. Ball, Quart. J. Roy. Meteorolog. 
Suc., 86, Ne 367 (1960). 


* CoOTBeTCTBYIOULHE BbIBOAbI MOXAKHO MOJYUHTb H AJA HEMOABHKHOFO (pouta, Korga C = 0. 
_  ** VWnterpaibHple KpHBBIe MO CBOeMy XapakTepy COBMajaloT C KPHBBIMH, NO/JIyYYeHHEIMH 
Bonuom (8), XoTa mocieqHuH McMoOMb3yeT Coulee rpyOy1o rHApaBsIMueCKyIO MOCTaHOBKy 3ajjauH. 
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Jloxxagnp AkagqemMun nayrx CCCP 
1961. Tom 138, N 3 


XHMHA 


A. A. AXPEM u A. H. KY3HELWOBA 


NIPHMEHEHWE TOHKOCJIOHHON XPOMATOLrPA®HH 
AJA PASEJIEHHA CTEPOMJHbIX COEXJMHEHMM 


(ITpedcmaéaeno axademuxom B. A. Kasanckum 14 I 1961) 


. B nocaeqHee BpeMA HauaJl pasBUBaTbCA HOBbI] MAKPOMeTOA acopOuMoHHoli 
_xXpoMaTonpauu Ha MWacTHHKaX HIM TOHKOCIOHHOH XpoMaTorpaduu. DTOT 
_MeTOY Halle CBoe IIpHMeHeHHe TIaBHbIM OOpasoM Jin HCCeOBAHHA MpHUpog- 
'HBIX IIPOAYKTOB, a TakxKe B OpraHHYeCKOM CHHTEese. 
_ CyuiHocTb MeTofa 3akJ104"aeTCA B CJIeYIOULeEM; TOHKHI CJOli ancopOeHTa 
(06bm4HO CHuIMKareia) BMecTe C (PHKCaTOpoM (Kpaxmaui WJIM THNC) M BOOM Ha- 
“HOCHTCA Ha HEOOJIbIIY!0 CTEKAAHHYIO IWIaCTHHKY HM aKTUBMpyeTCA HarpeBanvem 
(). Ha Ttakux miacTHHKax C MOMOMIbIO COOTBETCTBYIOMIUX PaCTBOPHTeJieli MOXKHO 
OnicTpo (30—90 Muu.) pa3yeATb MaJIbie KOIMYeCTBa BellecTB (5—l007) u mpo- 
-ABJIATb UX MOZOOHO XpomaTorpadun Ha Oymare. Bpictpota 9sToro meToja, 
HUCK JUOUAaIONaA BIIMAHHe amcopOeHTa Ha BelleCTBO, YHOOCTBO H NpocTotTa IIpuBJeK- 
JIM Halle BHUMAHHe, HM MBI HCHOIb30BaIH ero WIA HUCHTHPUKALMU CTepOHAHDIX 
- Coe HHeEHHH. 
BnepBbie 0 BO3MOXKHOCTH NpHMeHeCHHA TOHKOCJIOHHOH XpOMaTorpaduyu pH 
CCJI€MOBaHHH CTepOMAHEIX CoOesMHeEHHH ynomMuHaetTca B padotax Lltana (*); 
3aTeM OH Obl MpHMeHeH (°) IA pa3sfqeneHHa claOono/ApHBIX CTepouyoR, 
TWaBHbIM OOpa3s0M JTHAHOBbIX SC*upOB, a TakxKe (*) WIA UMeHTHPUKALMH H 
pa3esleHA HeEKOTOPbIX SCTPOreHOB H, HakouHeu, (°) WWIn pa3qeleHHa xosecte- 
‘pHa u ero S*upoB, XOJIECTEHAHOJIOB WH HEKOTOPbIX CTEPpOHAHbIX OKCHKETOHOB. 
' Hamu Obi uccieqoBaH px CTepOHHEIX COeCAMHEHHH, ABJIAIOMIMXCA IIpo- 
‘MEK YTOUHBIMH MpoOyKTaMH CHHTe3a aHaJIOrOB KOPTHKOCTepouoB. OMNbIThI mpo- 
BOAMIMCbh Ha MwaCTHHKaxX CHMIMKarelb —runc. B KauecTBe pacTBOpHTeveli 
“Mcnosb3oBanacb CHcTeMa WMKsOreKcaH — STHMalleTaT B pa3JIMYHbIX COOTHO- 
qwenuax. Kak uspectuo (°), mp XpoMaTorpapupoBaHuu Ha OyMmare JIA J0Ka- 
‘JM3alluu MIATeH CTepOMAHEIX COeAHHEHHH MpHMeHAeTCA OMpbICKHBaHHe KOH- 
I€HTPHpOBaHHOH CepHOli KHCMOTOH. OfHaKO STOT MeTOA WO CHX Nop He ObIWI 
WCNOMb30BaH JIA MpOABJIGHHA XPOMATOrpaMM CTePpOHAHBIX CoeAHHEHHH Ha 
niacTHHkax. IlpHMeHeHve KOHUeCHTPHPOBaHHOH CepHOH KHCJIOTHI AIA week 
TIPOABJICHHA OKa3as0cb B 9TOM psy yAoOunM. [louTH Bo BCex CiyyaAx OBI 
‘Mouy4eubl NATHA, OKpalleHHbIe pH AHEBHOM HM (pulyopecl\Hpytoulue B y/bTpa- 
‘buonetoRom cpete. Kpome Toro, B pxje CilyyaeB NposABJIeHHe MpOM3BOLHJIOCb 
pactsopamu SbCls, 2,4-qunutTpodenusirugpasnua (2A COMpAxKeHHbIX KeTOHOB) 
H dochopHoMomMOAeHOBOH KHCNOTHI (11d HECOMPAKeHHBIX KeTOHOB). Bewu- 
unHa Rr KoNeOanacb B upenenax 0,05. Tlomyuenupie pesybTaTbl CBeseHbI 
B Ta6n. 1. Hwxke MpHBo,ATCA HECKOJIbKO HCCJeOBaHHBIX HaMH MpHMepos 
pa3eneHuA cMeceli, CTepOMAHbIX COeCJHHEHHM C MOMOLIbIO TOHKOCJIOHHOH Xpo- 
MaTorpaduu. 

Pasyenenue cmeceli suMepos: a- v f-5,6-oKucH aleTaTa erHiposimuaHypo- 
¢crepona (puc. la) u a- 4H B-5,6-oKHCH alleTaTa 93THHHNJIaHpocransHosa 
gee. 16) Ha TwacTHHKe CHIMKaresib — ruc. 

_ TJoukocrofiHaa xpomMatorpaduna Oblla HCMOb30BaHa HAM JIA BbIACHeHHA 
| CocTaBa CMeCH MIpOfyKTOB, MOJyYeHHOH W3 MaTOUHOTO pacTBOpa IIpH epeKpH- 
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Ta6Oauna 1 


TiposapneHue Ha 


E ae H,SO, SbCl; 
= Coennnenne S & RF 
2 elle 
8 Bee aH. y.-@. | WH. y.-. 
{ | Jleruqposmuangzpoctepox Deel 0,28+0,03 | + 4- 
2| Anerar JeruqposmMaHgzpoctepoua A ah 0,59+0,02 | -+-p +o 
3] 17a-aTuHu-A°-aHapocTrenyznon-3B, PA AN 0,35+0,02 | +p a. ole 
178 
4| 3-anerat-17a-sTHHua-A5-angpocten-| 2:14 0,55 -+-p 
quon-38, 178 
5| 3,17-nmuanerar-17a-sTuHM-A>-aHt- 2S | 0,75+0,7 --p + +p} + 
pocrenyzuona-38, 178 
6| 3,17-quanerat-5,21,21-Tpu-6pom- Pee al 0,27+0,03 | +r + — +f 
maperHantpnoma-38, 6, 178 c1a60 
7| 5a, 64-oKMCcb alleTaTa sMaHApocte-| 2:1 0,34 +3 
poua hoe 0,660 ,03 | Harp -- 
8| 58, 6B-oxucb ayeTata smMaHApocte-| 2: 4 0,38 +3 
poHa Pa el 0,59+0,03 | Harp — 
9| 3-anerat-5a, 6a-oxucu-17a-sTuHH-| 41:4 0,80+0,01 | +p 
aHapoctexzNona-3B, 178 
10| 3-amerat-58, 68-oKucu-17a-sTHHUII- Lod 0,690,041 | +p 
aHApocteHaAuona-3B, 178 
14 | Koptuson aa el 0,78 +r — 
{2| 17a-aueraT mperHuHa DR Dit 0,04 -r - 
2 oe 0,86 -+-r a 
13} 17-aneroxcu-24 ,21-nu6pom-A*-mpe- PAS il 0,39 -= — 
rHeHom-178-nuoH 3,20 Ds 2) 0, 75+0, 05 
14| 17-aneroxcu-A*-nperHenguon-3 , 20 PROS (0) 5a }5 — — 
2d 0,68+0,03 
15| A*-angpoctren-3,17-qH0H Peal 0,34 
Pye 3' 0, 65-40, 03 | — — 


Ilpumeuan He. TH. — AHeBHOL cBeT; y.-b. — yabTpamuosmetToBnlit cpeT. Oxpacka: p — po3soBagq; 
cd — muoneropas; r —romy6aa; 3Hak + NpoABMAeTCH; 3HaK — He NpoOsABsAeTcA. CoemuHeHHe NoNe 7, 8 u 
12 npoaABNeHbI Take cochopHoMOmHOsZeHOBOK KuCNOTOH, a coequHeHHA NN 12—15—2,4-nnHuTpOmenus- 
rHaApasHHom. 


CTaJIM3allHH KOHedHOrO MpogzyKta (III) peaxuuu ad 2a) 
OH 


Gauls NA moe: 
(1) a 
Ac 
\} .- «COCHBrs 
YON 


gC. 
SAO HB 


OH (III) 


a TakxKe WIA pa3ieeHHA HCKYCCTBEHHOM CMeCH BelIeCTB, MOCMeOBaTebHO 
oOpa3ylolluxcA B TpeX cTaMaAx cHHTe3a (puc. 26). 

Vi3 puc. 2a BHAHO, YTO CMeCb MpOAyKTOB, NOJIYYeHHbIX H3 MATOUHHKA, CO- 
CTOMT 43 TpHOpomuga III (maTHO romy6oe) uM elle KaKOro-TO HeH3BecTHOrO 
MIpOLyKTa, BO3MO%KHO AHOpomuya (NATHO TomyOoe), HU He COMepxKUT HCXONHBIX 
MpOLYKTOB ABYX Mpesbitymux craquu I u II (maTHa pososnie). 

Ham He yasocb mpoxBuTb Kou. HeSOs 17-anetoKxcu-21,21-qn6pom- At- 
mpernenou-17B-nuo0H-3,20,17-anetokcu- A*-npernenquou-3,20 u A*-aHpocteH- 
aMou-3,17 (ta6n. 1, NeNe 13—15), a TakxKe pa3sqeHTb CMeCb STHX COeTHHEHHH 
B CHCTeMe WHKorekcaH — 9THNaueTaT (2: 1) u (2: 3). Onn Onl NposABAeHEI 
pacTBopoM 2,4-1HHUTpomeHUrHuApa3suna. . 
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IKCNeEPHMeCHTANbBHAA YACTHS 


{ia mMouwyyeHHA XpoOMaTorpawyecKHX MacCTHHOK MpHMeHAJIHCb CTeKsa 
pasmepom 11 X 17,5 X 0,2 cm u pa3MomOTHIH cHIMKaretb (195—200 Meut) 
vapku KCK, a B KayecTBe (UKCaTOpa — MeJHMUMHCKHH runic. 6,9 r cuMKaredA 
a 0,35 r runca B30aTEIBamNcb B18 MI AMCTHIMMpoBaHHoH BosbI. [lomyyenuan 
rycTad OJHOpOMHaA MaCCa BbIIMBalacb Ha CTeKJIO M pa3paBHUBaslacb MO ero 
ToBepXHOCTH C MOMOMLbIO luMaTeA WH BCTDAXHBaHHA. I]nacTHHKa OCTAaBJAaCb 


, ore 
uc. 1. a — cucrema pacTsopuTeselt: WuKuI0- 


rekcaH sTHMaueTaT (1:1); mpo6er 1 4ac 
0 MHH.; NIpOABJIeEHHe KOHL. CepHol uu cpoc- 
popHomosmHOZeHOBOH KucOTOH. J—da, 
)4-OKUCb alleTaTa siMaHApoctepoua, Rp = 
= 0,69 (ta6m. 1, Ne 7); 2—58, 68-oxucb 
wleTaHa  siWaHApoctepona, Rp= 0,62 
(raOn. 1, Ne 8); 3—cmecb a-u B-5,6-oKu- 
eH alleTaTa 9MHaH{pocTeponHa; -OKHCb 
Rp = 0,73; B-oxuch Rp=0,64 (Tabu. 4, 
NeNe 7, 8). 6 — cucTema Ta Ke, IposBeHHe 
COHI. CepHOH KuHcNOoTOH. 1 — 3-alleTaT-5a, 
i-OK cH -17-o - STHHH IaH ApocTen Hosa - 38, 
18, Rp=0,82 (ta6n.1, Ne 9); 2 —3-aue- 
taT-08, 68-oKucu-170-3THHUMaHApocTeHAHNO- 
ta-38, 178, Rp=0,68 (Ta6a. 1, Ne 10); 
*— cmecb a- Hu B-oKuceli (ra61. 1, NeNe 9 
110), -okucb Rp =0,83; B-oxuch Rp = 0,66 


Puc. 2. a — nuacTHHKa CulMKareltb— runic; cH- 
cTeMa pacTBopuTenel WuKNoreKcaH — 3THsalle- 
taT (2:1), mpo6er 1 uac 20 MuH.; npoaBmeHne 
KOHL. CepHoH KHcOTOH uw oOmyyeHHe y.-d. 
CBeTOM. 1 — 17a-9TuHHUa-A5-aHqpocteHAHou- 
38,178, Rp=0,35 (Taba. 1, No 3), maTHo 
PpO3oBce; 2 — 3,17-nuauetat-170-sTHHHI-A® 
aHpoctex-38, 178, Rp=0,74 (Ta6a. 41, Ne 5), 
MIATHO posopoe; 3—3,17-quauerat-5, 21, 21- 
TpH-O6pommpernantpuova-38, 6,178, Rp = 0,30 
(ta61. 1, Ne 6), maTHO romy6oe; 4— cmecb 
IIpOWyKTOB, MOyyeHHaA H3 MaTO“HHKa Tocwe 
nepekpuctannusanun Ill, Rp= 0,30 (ra6a. 1, 
Ne 6) w Rp=0,45 Hen3BecTHBI MposyKr. 
IlatHa romy6pie. 6 —cucrema Ta xe, mpo6er 
00 MHH., MpOABJICEHHe KOHI. CepHOH KUCJIOTOH. 
J — 17a-aTuHHa- A®-anzpocteHano-38, ABs 
Rp=0,385 (tab. 1, Ne 3); 2 —3-anerat-17o- 


aTunus-A>-annpoctenquona-3 B, 178, Rp-—O,9d0 


(rab. 1, Ne 4); 3 —3,17-nnanerat-170-sTHHHI- 

A®-aHmpoctenquona-38, 178, Rp = 0,68 

(rab. 1, Ne 5); 4— cmecb mpogyxTos (Taba. 1, 

NoNe 3, 4 u 5), aia N03 R_ = 0,32, ana Neo 4 
Rr =0,54; nan No 5 Rp = 0,68 


fa 20 MHH. Ha TOPH30HTaIbHOH MOBepXHOCTH, MoscymMBaacb (20 Muu.) H 
(KTHBUpOBalacb B CYUIMIbHOM Wikady mpu 105—110° 1 yac. Satem oxsamya- 
lacb HM COXpaHsAsIacb B 9KCHKaTope Hal OulayresieM (CHJIMKareJib, IpONHTaHHblis 
{OJIAMU KOOaJIbTA). 

_ Ha pacctosuuu 1,5 cM oT HMKHeEFO Kpad MaCTHHKM H@HOCHJIMCb OCTPbIM 
lapaHalioM cTapTOBble TOUKH, oTcTOAuMe Ha 1,5—2 cm gpyr oT aApyra. Uec- 
JIeyeMble BeleCTBa pacTBOpAHCb B O,2 MA supa uM XMOpodopMa U OKOJO 
),07 Ma pacTBOpa C NOMOILbIO MHKPONHMeTKM HaHOCHJIMCb Ha MwiacTHHKy (MpH- 
fepHo 10—20 y). IImactuHka nometialacb BepTHKaJIbHO B CTeKJISHHYIO aKKy- 
fyatopuyt1o Oanky (13 x 18 X 23 cM) c pacTBopHTedeM Tak, 4TOObI OHA ObIa 
lorpyxkeHa Bcero Ha 0,5 CM B XKHJKOCTH, M OaHKa 3aKpbIBaslach MpuuIudo- 
SAaHHOM CTeKIAHHOM MmacTuHKol. Korga *xUAKOCTb NOHHMasacb Ha 9—10 cm 
or 30 mun. jo 1,5 4ac.), NaCTHHKa BLIHHMaacb, (PPOHT %KHAKOCTH OTMEeUAJICA 
[ MlaCTHHKa CylIMacb pH KOMHATHOH TeMnepaType WIM B CYINIMJIbHOM IWkKady 
ip 40—50° u 3aTem mposBaamacb, 


_ TAH, 7. 138, Ne 3 : 593 


B KavecTBe MpoABHTeseH MpHMeHAOCb OnpbicKMBaHve KOH. H2SOa. IIp 
3TOM MOUTH BO BCeX CJIy4aAX Cpa3y Ke NOABMANHCb OKPalleHHble NATHA, XO1 
B HeKOTOPBIX CJIy¥adX MpWXo_uocb NoforpeBaTb MulacTHHKy go 80°. Js 
ONpefeeHHA C COMpsKeHHOH JBOMHOH CBA3bIO IIPOBOLMMOCb OMpbICKMBaH} 
pacTBopoM 2,4-lHHUTpodeHHrngpasuna (°), MpHrOTOBJICHHEIM CJIeYIOWHM Oo} 
paso: 150 mr 2,4- -WMHUTpOPeHWJITHApasuna pacTBOpAJUCk B 25 MJI BOZbI H 22 v 
Kou. HCl, nowyyenuplii pacTBop AoOMBaJcA BOLO JO 100 ma. Jaa onpex 
JIQ@HHA KapOOHHJIbHEIX COCAHHEHHH MpHMeHAIOCb ONpbIcKHBaHHe 10% pacTBop 
(boctopHOMOJIHOAeEHOBOH KUHCJIOTEI B cmupTe H Tocjle OMpbICKMBaHMA Yep 
1 Mun. WwacTuHKa HarpeBasmacb mpv 110° yo nosBaeHuA TATeH (°). 

TakuM 06pa30M, 1OKa3aHa BO3MOKHOCTh pa3sfleJICHHA HEKOTOPbIX CTepOHHb 
COCMMHEHHM C TMOMOLL[bIO TOHKOCOMHOM XpoMaTorpaduu. B KayecTBe poss 
TeJIA MCHOb30BaHa KOH. H,SO,. Mpusefqenti WBa ipuMepa pa3feseHua 90 
MepPHBIX OKHCeli CTEpOWMHEIX COeqMHeHHH. 


VUnctutyT opranvueckoi xumuu uM. H. Jl. 3emHHcKoro Toctynuso 
Axkajlemuu HayK CCCP 30 XII 1960 


HWMTHPOBAHHAS JIUNTEPATYPA 


VJ. G Kirrehmery J. Mi. Magen ie Garkeerl verre t ales Gneniemms Orme 
(1951); H. H. Reitsem a, Anal. Chem., 26, 960 (1954); E. Stahl, Pharmazie, 11, 63 
(1956); E. Demole, J. Chromatography, 1, 24 (1958). #2 E.Stahl, Chemiker-Z 
tung, 82, 323 (1958); Parfiim. und Kosmetik, 39, 564 (1958); Pharmaz. Rundschau, 1, Ne 
(1959) 942) M5 Bia baivelr a He Jieavor esr econ tpals amie Wives) Sema ll elvan citi meted 
42, 2440 (1959). 4M. Bap6pbe, C.W.3appnaaos, Usp. AH CCCP, OXH, 196 
No 7, 1309. Ooms aie IDle Wael 
matography, 4, 26 (1960). % 
graphie, 1, 346 (1958). 


594 


Jlokxagm Akaqemun nayrx CCCP 
1961. Tom 138, Ni 3 


XHMHA 


Axayemuk A. A. BAJIAHJIMH, 0. K. BOPJAHOBA u UH. TI. BEJIOMECTHbIX 
KHHETHKA JEPMAPOrEHH3ALHMN STHJIBEH30JIA B CTHPOJ 


Ilo KaTaquTH4ecKOMy MpeBpalleHHio 9THIOeH3OIa B CTHpOs UMeeTCA Jo- 
BOJIbHO OoJIbIWad JIMTepaTypa, MpeHMyUeCTBeHHO MNaTeHTHaA, Kacalollasica 
‘KaTaIM3aTOPOB M MeTOMa erHAporenv3alun aJIKUIGeH3O0JI0B; HMeIOTCA TakKe 
‘MaTepHaJIbl 10 H3yYeHHIO PaBHOBeCHA peak 
‘Aerusporeuusann sTHIOeH30a B cTHpou (1~*). 

B uactosmel padote BrliepBble HcceqoBasacb 
KUHeTHKAa peakuu Jeruaporenusanun sTHG6eH- 06 
30Jla B CTHpOJI HW BHIACHAJIOCb BAMAHHe CTpoe- 
HHA aJIKHJIbHOrO paMKaJla Ha CKOpocTb Je- 
THporenusaun. 

OMBITH MpOBOAHIHCb B MpOTOYHOH cHcTemMe 
B lipHOope, OMMCaHHOM pauee (*), Haq cMellaH- = q 
HbIM OKHCHBIM KaTaJIH3aTOpOM IIpH pa3s0aBJieHHu 
llapaMu Bogpr. Metoquka mpoBeqeHHsA OMbITOB 
Oblla Takad Ke, Kak MpH eruyporenusalnn 20. 122 . 12h 16 
nsonponusden30na (°). OnbiTbl MpOoBOAHINCh C 7-109 — 
10 Ma KatTamu3atopa. CrTeneHb pa3s0aBeHua 
STHIOCH30JIa TapaMH BOs JepxKaslacb NocTosAu- Puce. |. Jlorapudpmuveckaa 3apn- 
HOM uM cocTaBssasa | :.3 Bec. u. KaTamH3at oT ONbI- eemocre Mery 1ey 22H WT 
TOB Mlowyuasica OecuBeTHHIH. Coqepskanue CTUpo- 

Ja B KaTaJu3aTe OlpeeAOCb OPOMMeTPHYeECKHM MeTOJOM TO Poseamyany Cy: 
Kpome Toro, aHaJH3 KaTaJIM3aTa MpOW3BOAHJICH MeTOJOM fa30-2%KHAKOCTHON 
‘xpomatorpaduv. B KayecTBe. xKUIKOH (asbl MpHMeHAJICA QMHOHUICe6alHHar, 
HaHeCceHHbIM Ha JHaTOMHTOBbI KHpMHY B KO- 

auuectBe 18%. Bo u36exaHHe NosuMMepHsallnH 

18 KaTaJIu3aTa K KULKOH dase NoOaBs ACA HeEOsOH-/1 

i B KomMuecTBe 2%. KOHTaKTHBIM [a3 aHadH3u- 

iis poBasich Ha BHJOH3MeHEHHOM alinapate Opca 
S16 Ha cojlepxKaHve YyIvIeKHCJOTHI, OJle*HHOBBIX 
yrIeBOAOpOAOB, BOLOpoAa UH MpeeJbHbIX yrule- 
o Bofopofos. Tlocme Kaxkforo oMbiTa kaTaJH- 
, 3aTOp MpoyBaJicA Napo-BO3AyWIHOH CMeCcbio 
0 122k 106 BO3YXOM. AKTHBHOCTb KaTaJIH3aTOpa KOHTpO- 
/T103—> JHpOBaacb IpOBeeHHeM OMBITOB pH MOcTo- 
AHHBIX YCJIOBHAX (TeMMepaTypbl H CKOpOCTH 
IIpOnycKaHus); B MpokouMKeHHe BCeX OMBITOB 
OHA OCTABalacb MOCTOAHHOH. 

Vcxonupli sTHI6eH30 Mes CueRyiollwe KOHCTaHTHI: T. KUN. 135,5°; 

d®® 0,8696; n%) 1,4960; sutTepatypHbie ane (’): T. ku. 136,5°, d2° 0,869; 


n29 1,4959. anon TIPHMeCHABWIMHCA B OMbITAX. MO OMpeesIeHHIO OTHOCUTEJIb- 
HBIX aCOpOMHOHHEIX KosxppuuHeHTOB, Met T. Kun. 144—145°; d* 0,9000; 
n? 1,5485; auTepaTypHble LaHHbIe (7): tT. kum. 145—146°; VO 2030; 8 1,5484. 

KMHeTHKa JerHporeHH3auHi STHIOeH30NIa HCCJIeOBaslacb B OOaCTH TeM- 
fepatyp 520—560° u cKopocru mponyckanusa 800—1000 ma/a-4ac. Kontakt- 


fie’ 095 


Puc. 2. 3asucumocts Ig k, or 1/T 


| 


HbIM] Ta3 BbILeIAJICA C paBHOMepHOH CKOPOCTbIO, OTCYeT BbIJeJAIOWeroca ra3é 
MpOvSBOAMIcA Kable 3 MHH., OOBEM IIPHBOAWJICA K HOPMAJIbHbIM yCJIOBUA 
(H. T. I.) HW BbIpakaJICA B MMJWIMMeTpax B MHHYyTy. Kak moKa3aJl aHaJIM3, BbI 
JeMBIUMCA Ta3 MpefcTaBsIA COOOH B OCHOBHOM BOOpoy Cc HeOOJIbINHM KOJI 
yecTBoM COs (oT 2,3 go 7,4%) M HeMpesebHBIX yrseBozopoyos (0,2—0,6 %) 
IIpemembubie yruieBoOpogbl B 9THX YyCJIOBHAX OOHApyKeHbI He ObWIH. 

CkopocTb peakUHH ollpefeamacb mo OOpasoBaBliemyca cTupouy. Mex) 
KOJIM¥eCTBAMH OOpas0BaBLUHXCA CTHPOJa HM BOMOpOfa HaOOLao0ch O1U3KOE 
COOTBeETCTBHE. 

Vis skKciepHMeHTaJIbHBIX JaHHbIX ObIIH paCCUMTaHbl KOHCTAHTbI CKOPOCTY 
peaKIMH MO YpaBHeHHIO MOHOMOJICKYJIAPHBIX KaTaJIMTMYeCKUX peak EF 
IIpOTOYHOM CHCTeMe, BLIBeJCHHOMY OJHMM u3 Hac (°). Kak Oplio MOKa3aHO HaM¥ 
paHee, 9TO ypaBHeHHe ClpaBedIMBO WIA erHApupoBaHua yrieBodopoxos (°| 
WM ciupTos (1°) Ha OKHCHOM KaTaJIH3aTope. B JaHHOM CJly¥ae STO ypaBHeHH¢ 
HMeeT BHI: | 


A : | 
k = 2,303 (22 + 23) Ai-lg g— — m (22 + 23 — 1), (1 


rye k — KOHCTaHTa CKOPOCTH peaKILHH; 2, H 23 — OTHOCHTeJIbHbIe alcopOlHoH 
Hble KOSPpHUHEHTE! MpOLYKTOB peakWMH — CTHposa HM Bosopoga; A, — KOH 
YeCTBO IIpOMyMeHHOrO BeLleCTBa B CAHHUMILY BpeMeHH; 1 — KOMMYeCTBO OOpa} 
3OBaBIUeroca MpoOAyKTa peakiuHy. | 
Jima oOMmpedeeHHA OTHOCHTeJIbHEIX AXCOPOWHOHHBIX KOSPPHUMeHTOB IIpo! 
YKTOB peakIMH — CTHposla M BOZOposa — B aHaJIOrMYHbIX YCJIOBHAX ObWIE 
H3MepeHbI CKOpPOCTH JervaporeHu3sauWH OMHApHbIX CMecelt STHIOeH3O/I — CTH} 
pou u 9THNIOeH30 — BOfopog. UnceHHble 3HAYCHUA OTHOCHTEJIbHEIX alcopo! 
WMOHHBIX KOOpPHUMeEHTOB paCC4HTHIBaIHCh MO dopmyvie: 
Mo/m — 1 (2 
100/jp —1 ’ | 
re M, W M—KOJIHYeCTBO OOPa3s0BaBlUleroca MpOLyKTa peakuMH pH MpolycKanuy 
YHCTOFO BeLeCTBAa H CMECH C P-IIPpOMeCHTOM pearupytoulero BellecTBa C IpoyKTOM 


peak, JIA KOTOporo onpeseisetca 


== 


Taodauna ft z. Kak BHHO H3 TaOa. 1, OTHOCHTeIb 

Onpejeaenue oTHocuTeAbHEIX agcop6unon- HbIe a{copOlMOHHbIe KospunMeHTI CTH 
HBIX KOSPUILNeHTOB B cMecH aTHGeH30m — POA M3MeHsIOTCA OT 4,8 Mp 520° no 1,5) 
crupom (19,5 mom. % crupoaa) pH 550°. Brio HaliyqeHo, YTO OTHOCH 


TCJIbHbIM ACOPOMHOHHBI KosppuUneH 
T-pa, °C My (m) Zs Bowopowa, paBubli 0,7, c Temmepaty- 
pol He u3mMenaetca. Jlorapudmuyeckan 


520 5,4 2.5 4,8  3aBHCHMOCTb 2, OT OOpaTHOH aOcoJIOT 
ey his a aa HOH TeMilleparty phi H300paxena Ha puc. 1 | 
3) : ? ’ ’ 

550 15°0 110 ies Pe3yJIbTaTbI OMbITOB Mo eruypHpoBa 


HHIO STHIOeH3O/Ia CBeqeHbI B TaOu. 2. 
KOHCTAHTbI CKOPOCTH, paCCUHTaHHbie W3 SKCIePHMeHTAJIbHBIX JaHHbIX MO ypaB 
HeHMio (1), NpHBegeHbI B TaOm. 3. Ha puc. 2, MocTpoeHHOM MO aHHbIM Ta. 3, 
AWEMeyisene ey 7 


Jlerupporennsauua sTHi6eH30a. (CKopoctTb nponycKaHua 0,50 Ma3a 3 Muu. (1000 Ma/a-4ac), 
pasOaBueHne napamu Bog 1:3 Bec. 4.) 


AuvasmH3 rasa, 06. % 
‘ Cc -| H, (a. v. 9.) |CTemeHb meru- 
[-pa,, °C EP eae 3a Bue Soa! A, ies co, Gio. H, 
522 6,0 4,8 5,4 O8 0,5 on a 
022 6,0 : 
032 8,0 6,6 7,8 2,6 0,6 96,6 
542 12,0 42,0 PA tt 4,0 0,6 94,3 
044 42,0 NAO) A Drell bp 0,6 95,4 
D098 19,0 15,8 5,0 0,4 94,6 
963 2350 Done Poet eee O 92,4 
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MOKa3aHa 3aBHCHMOCTb JOrapuc)Ma KOHCTAHTEI CKOPOCTH OT OOpaTHOH aOcovoT- 
HOH TemMepatypbil. TouKu ykuJaybiBaiorca Ha MpAMylo. QHepruA aKTHBaLLMH, 
BBIYMCeHHaA U3 KOHCTAHT CKOpOCTH peakMH, Hali2ena paBHoli 36,1 KKas1/Moub, H 
MpeASKCHOHCHIMAIbHbIH MHOMKUTeMb lgko paBen 7,42. V3 nalimenHbrx 3HayeHHii 
OTHOCHTEIbHBIX aCOpOMMOHHEIX 
KOSPPHUMEHTOB TO H3BeCTHbIM 
bopMywlaM OBI paccuHTaHbl H3- KoucraHta ckopoctTu Jeruqporenusalun 
MeHeHHsA CBOGOLHO sHeprun (AF) aTHNOeHsOIa k, UM TepMOAHHaMMYeCKHe PyHKILMU 
TeluocoylepxKanHua (AH) yu 3HTpO- ajicopOunoHHoro BbITeCHEHHA STHIOeH30Na 


TaoOauna 3 


mun (AS) agcopOuvouHoro BuITeCc- . ei naw 

HeHua (Tabn. 3). T-pa, | +10? AF, AH, AS, 
CpaBHMBaa MOJTyYeHHble pe- °C T/MJl-MuH Kall KKaJl/MOJIb |KaJl/T>MOJb 

BYJIbTaTLI MO Jervyporenusanuu 

STHIOeH30/IAa B CTHpOJ C JaHHBI- 520 | 0,292 2465 44,5 

MH, MOy4YeHHbIMH Tio Jerugzpore- 930 | 0,370 | 1950 39.8 43,2 

HU3aUHH H380NponHOeH3o0a, KH- pay 0, S120") 134 a 

eS : 550 0,7800 11958 40,7 

HeTHKa JerHiporeHusanMH KOTO- 545 | 06130 


poro H3yY¥alacb HaMM Ha TOM xe 

oOpasue KaTaslu3atopa (°), MOxKHO BUJETb, UTO STHIOEH3OU JerHApupyeTcs C MeHb- 
men CKOpocTbIO, 4eM H30NponuGeH30N. Tak, mpu 520° KoHcTaHTa CKOpocTuH Jle- 
TMporenusaluu sTUNGeH30Na paBHa 0,292 (k, 10"), a n30nponumOeHsoua 
0,7759 (k.-10*); mpu 550° koncTaHTbI CooTBeTcTBeHHO paBHbI 0,780 u 1,570. 
Takum 0Opa3s0M, H30NponHsOeH301 C pa3sBeTEJICHHbIM palHKaJIoM Weruypupyer- 
CA C MOUTH BBOe OONbIWeH CKOPOCTbIO, YeM JTHIOeH3OU. 


WuctutyT oprannuecko xumuy um. H. JI. 3ennucKoro Tloctynuso 
Axkajlemun nayk CCCP TS mies 9G 


UWAMTHMPOBAHHAA JIMTEPATYPA 


'L. Guttmann, E. F. Westrum et al., J. Am. Chem. Soc., 65, 1246 (1943). 
®@J.C.Ghosh, S.Ramadas Guha, A. N. Roy, Petroleum (England), Ne 6, 
(127 (1947); Ne 8, 180 (1947); Ne 10, 127 (1947). %0O. K. Borganosa, A. JI. Iler- 
gopa, A. A. Banaugun, HW. Il. Benomectuux, Kypxu. Hedrexumua, 
|No 2 (1961). A1Os Keb Ory ano B ay wAby Av Db aghia nen Mins AY ll) llljein mio Bsa, 
Popa VEmeG@ch OX 1957, 787. 8 O. Ko boraanospa, A. A, Baswau dun; 
M. Il. Benomectuunx, JAH, 132, No 2 343 (1960), ®K. W. Rosenmund, 
W.Kuhuhenn, Zs. Untersuch. d. Nahrungs u. Genufmittel, 46, 154 (1923) ee Geleree- 
lofi, Physical Constants of Hydrocarbons, 1, N. Y., 1939. 8 A.A. Banaugaun, 
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a Jloxxsagm Akagqemun nwayr CCCP 
1961. Tom 138, Ne 3 


Lied 


XHMHA 


3. M. BPAMHHHA, M. X. MAHAYUEBA, 
4jeH-Koppecnonjent AH CCCP P. X. ®PEHMJJIMHA u akagemux A. H. HECMESAHOB 


ALWJIOKCHNPOHSBOAHbIE KOBAJIBTA, HHKEJIA WH MAPPAHILA © 


B nocseqHve rogbl OnyONHKOBaHO OoubiOe YHCMO paOoT B OOMaCTH UCCJe- 
JOBaHUA CBOHCTB alMJIOKCHMpOM3BOAHBIX pa3JIM4YHbIX MeTaw0B. I]lpumMeHsempre 
A MOMYYCHHA AMJIOKCHMpOM3BOMHEIX MeTAJJIOB C BbICIUHMH OJHOOCHOBHbIMU 
KHCJIOTAMH CMOCOObI: OMbINeHHe %KHPOB OKHCAMM WIM TH pOOKMCAMH MeTaJIJIOB, 
OOMe€HHaA peaKIHA I[eJIOMHbIX MbIJI C COJIAMH MeTAaJWIOB WIM B3aMMOJeHCTBHeE 
KapOOHOBBIX KHCJIOT € COMHMH MeTaJIJIOB — OObI4HO IIPHBOAAT K MOJyYeHHIO) 
cMeceli OCHOBHEIX COJIeH MeTaJJIOB, HHOra HeMOCTOAHHOrO CocTaBa. OTJe/bHbIe 
paOOTbl yKa3bIBalOT Ha BO3MO}KHOCTD OJ YYeHUA CpeAHUX COJeH BIA HEKOTOPHIX 
TlepeXOJHbIX MeTasioB. Tak, HallpHMep, B3aMMoyeHcTBuemM cyxoro CoCle, 
XKHPHOH OJHOOCHOBHOH KHCJIOTbI M AMMMaKa Bcpeje abc. cliupTa NouyyeHb! 1Ma-| 
ILHJIOKCHIIPOH3BOAHbIe KOOasIbTa C BbICIUMMH KHCcsIoTamMu (') H AeHCTBMeM aJIKO- 
rOJATa HATpHA H %2XMpPHOM KHCJOTHI Ha CYXYIO COMb KOOaIbTa MNOJYYeHEI 
JMallWsOKCHMpOM3BORHbIe KOOa/IbTa C HH3WIMMH KHCIOTaMH (?). | 

EcTb coo6meHve 06 o6pa30BaHHl TeTpaalWJIoKchuupkounua (*) Np MHOTO- 
YacOBOM HarpeBaHHH UeTbIPeXXJIOPHCTOrO WHpKOHHA C BBICIIMMH KHCJIOTAMH| 
B cpefe OeH30a AO MOHOrO yAasleHHA XJOpHcToro Bogopoga. AnaJorHyHElii 
cmoco6 peKOMeH,yeTcaA JWIA MOJyYeHHA OMMJIOKCHIIPOM3BOLHBIX Maprauita (*) 
KaK C OJ[HOOCHOBHBIMH, TaK H C JBYXOCHOBHBIMM KucsoTamu. Ilpu HarpeBaHHH | 
OesBonHoro MnCle c M36bITKOM KHCJIOTEI AO TeEMMepaTypbI, MpeBbliaioujeH Ha 
10—15° tTemnepaTypy aBJIeHHA COOTBETCTBYIOWeCH KHCJIOTHI, MOJIyYeHEI| 
WH allHJI-OKCHNpOH3BOAHbIe Maprauia. Ilocae yqameHua XJOpucToro Boxoposa | 
IIpOAYKT, IpOMbITbI OT H3ObITKa KHCJIOTHI, HMeeT YAOBJICTBOPHTeIbHBIN aHaH3 
Ha COfep»kaHie MapraHa. OTOT MeTO MpHMeHHM TOJIbKO K NWaBKHM KUCJIO- 
TaM. BeposxTHO, BCIeqCTBHe HeOOXOAMMOCTH MHOroyacoBoro HarpeBaHHA pH 
BBICOKOH TeMMepaType WIA BbICOKOMMaBKHX KHCIOT OOpasyroTcaA MOOOUHBEIE 
UPOAYKTHI; OMMCbIBAeMbIe COCNMHEHHA MapraHila HMeIOT BUY YEpHbIX MOPOLIKOB. 


TaOauua 1 


cs] Mcxogupie peareuTpt 5° 
: —- ae 
rs by Bprxog,| CoctaB nomyueH- 
a ’ 
6 BEOe Cpega % HOO coeqHHEHHS 
= alleTH Jae TOHATbI 7KUPHBI€ KHCJIOTHI | OS 5 = 
Pz = ote | 
1 | TerpaaneTtumaneTtonaT CreapHHoBaa nl IA Bex30u ~100 (Cy.H,;03).Z7 
ILHPKOHHA 
2 | To me I] anbMuTHHOBAaA al BA Bex30n ~100 (CygHs,;O2)4Zr 
3 > » JlaypuHoBaa il dA Berson ~100 (CyoH93O)4ZT 
4 > » @-XwopyHyekaHo-| 1:4 Ber30a —100 (CyyH_)0,Cl)4Zr 
Baa 
5 > » SuautTopas SHauTopasn Kuc- | ~100 (C,;Hy3O02)4Zr 
ota 
6 » > Kanpouospaa Kanpouopas Kuc-| ~100 (Gi On Za 
nota = 
7 PLTSd BanepuaHoBaa BamnepuaHopaa ~100 (C;H,O2)4Zr 
KHcsI0TAa 
8 Ep Mauer yd ane TEED KO- | CreapHHopaa 13 Kenaon A 55 (C,sH;;02),Co 
aulbTa 
9 eidanetuaaberoeas KO- CreapuHoBaa al a Kenaon 52 (CysH35,02)sCo 
aJIbTa 
10 | Tpuanyerumayeronat map-| CreapnHopaa 4:3 | Keunon 90 (CisH;;O02)2.Mn 
rania 
141 | To me IlavibMHTHHOBAK 123) Kenuaon 67 (CygH3,02).Mn 
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-uAYodu QJOHhOH 


De eee 
% ‘onoroHhiig of ‘onortweH 


JA CHHTe3a ALLHJOKCUMpOH3BOAHbIX MOJIMOZeHa C APOMATHYeECKHMh HV KAP 
HbIMH OMHOOCHOBHHIMM KHCIOoTaMH YuuKuHCoH (°, ®) HCNOb30Ba B KauveCcTB 
HCXOMHOTO BellecTBa rekcakapOouMJ MoumHOyeHa. 

TpemMs H3 aBTOpOB 3TOM CTaTbH Obi omucaH (’) MeTO CHHTe3a allMJIOKCH- 
NpOUSBOLHBIX WMPKOHHA, Mapranla u KOOabTa, KOTOpPbI OCHOBaH Ha OOMeHHOH 
peakUWH MexKy alleTHaleTOHaTaMU MeTAaJIJIOB WH OJHOOCHOBHBIMH XKHPHBIMH 
KUCJIOTaMH. 

PesyubTaTbl, MoJyYeHHble B WHTHpyeMol paOoTe, MpuBeseHbI B Tab. |. 

B nactTosimeli paboTe H3y4eHa BOSMOXKHOCTh NpHMeHeHHA MpeNOx*KeHHOrO 
MeTojla K alleTHJIalleTOHaTaM KoOOaJIbTa, HHKeJIA MH MapraHila Ha IpHMepe JByXx- 
OCHOBHBIX 2KUPHBIX (MIpeeMbHBIX H HeMpeebHbIX), a TAKE APOMATHYeCKUX 
KHcuI0T. M3 ByXOCHOBHBIX KHCJIOT ObIIH HCCJIeqOBaHbI a3eaMHOBad, ajMMn- 
HoBad, (byMapoBax uM TepedTasepad. M3 OMHOOCHOBHBIX KHCJIOT, COdepxanlux 
OeCH30/IbHOe KOJIbILO, HCCIeOBaHa KOPHuHAA HW MUHaJbHaA, 

B3aHMojelicTBHe 3THX KHCJIOT NpOBeeHO C AHAleTHMAaWeTOHATaMH KOOabTa 
WM HHKeIA, a TakxKe C TpHalleTHaleTOHATOM MapraHla B aTMocdepe a3o0Ta B 
yCJIOBHAX HarpeBaHHA B BaKyyMe JWI OTTOHKH JIeETYYHX MpORyKTOB. 

Kounell peakIHH OTMeuaeTCA NO OTPHUAaTebHOH Mpobe Ha aleTHMAleTOHATHBIe 
rpyllbl B OOpa3s0BaBLIHXcA BelllecTBaXx. OObMHO peakUMA MpoLomKaetca OT 3 
mo 9 uac. B GosbiuMHCTBe CJTyyaeB OUHCTKA NOJYYeHHIX COeAMHEHHH Oblla 
OCYILECTBJICHA TIHATEIbHBIM MpOMbIBAaHHeEM TeM %Ke PaCTBOPHTeJIeM, B KOTOPOM 
mpoBefeHa peaKIlHA, H 3aTeM JerkKoH dpakuveh MeTposeHoro supa. 

B HeKOTOpbIX cayuaax (cM. onpitTE! Ne 7, 9, 10 Ta6n. 2) oka3asocb BO3M0x- 
HbIM TIpOBeCTH JOMOJHUTeIbHY!IO OUMCTKY MepeocaxkJleHHeM BelllecTBa MeTpouen- | 
HBIM SPUPOM H3 pacTBopa B MMpHAMHe HAM TeTparuspodypane. Tomyyennpie | 
pe3yJIbTaTbI CBeeHLI B TaOs. 2. | 

OOmeH alleTHaleTOHATHbIX py HMCCeMyeMbIX COeAHHEHHH MpOXOLHT c 
OCTaTOUHOH JIeTKOCTbIO KaK C OJHOOCHOBHBIMH, TaK HW C JBYXOCHOBHBIMH KH- 
cmoTaMH. B culyuae OJHOOCHOBHBIX KHCJIOT O6pa3y10TCA COeAHHEHHA, pacTBOpH- 
Mble B TeTparHypodpypane win nupHpHHe. IIpoxyKTb peakuHu c JByXOCHOBHBI- 
MH KHCJOTAMH OTJIMYaIOTCA HePaCTBOPHMOCTbIO B OOBIMHLIX OpraHHyecKHx 
pacTBOpHTeIAX. OTO HelNaBKHe BellecTBa, UpesBLluaHHO JerKO AarollHe Mpou- 
HbIe KOMIVJICKCbl C MHpHXMHOM, TeTparHypodypaHom u OexH3os0m. Tlomy- 
YeHHBIe AalHJIOKCHMpOW3BOLHbIe KOOaJIbTa, HHKeJIA H MapraHila C JByXOCHOB- 
HbIMH KHCJIOTAMM MpefcTaBsioT COOOH, MO-BHAHMOMYy, MOJIHMepbl cocTaBa 
(— Me —OOC — R — COO —),. 

Jle6aerpamma, NoulyyeHHaA [WIA a3eaHHaTa KOOaIbTa, NWOKa3bIBaeT, 4TO 
HiccleyeMoe BelllecTBO — HeEKpHCTaJIMYeCKHH NowHMep. HepacTBopHMoctTs, He- 
MaBKOCTb HW HEKPHCTAJJIMYHOCTh MOJHMepa 3aCTaBJIAIOT Hac MpeANOOKUTb, 
4TO ATOMbI KOOaJIbTa B JAHHOM BelIeCTBE KOOPAHHAWHOHHO CBA3aHbI C Kap6o- 
HHJIbHbIMH KHCJIOpOaMH CoceqHHX MOJIeKyJ. 

Jia NowyyeHHA aH JOKCHMpOH3BOQHEIX JBYXBaJIeHTHOTO MapraHlla C AByX- 
OCHOBHBIMH KHCJIOTAMH HCMOMb30BaH AlleTHMAalleTOHAT (POPMaJIbHO TpeXBaJIeHT- 
HOrO MapraHila aHasIOrH4HO TOMY, KaK 9TO HMeJIO MeCTO JIA peaKUHH TpH- 
alleTHJIalleTOHATOB MapraHi{a H KOOabTa C OMHOOCHOBHBIMH KHCIOTaMH (CM. 
onpitnr Ne 8, 10, 11 tTa6q. 1). 

TIpeqioxKeHHEIH MeTO OOMeHHOH peaKIHH Mex,y alleTHJalleTOHaTaMH ILHp- 
KOHHA, MapraHila, HHKeJIA H KOOasbTa H KapOOHOBbIMH KHCJIOTAaMM ABJAeTCA 
oomluM JA TONYYeHHA alu JOKCHIPOM3BOHBIX MepeXOAHBIX MeTAJIIOB. 


VucrutyT 9JiemeHToopraHvyeckux coesHHeHHii Tloctynusio 
AxkajlemuH Hayk CCCP LORI NGI 


UWMTMPOBAHHA A JIUTEPATYPA 


ID, 1B) ia) tay, Ce Marga 242, 2242 (1956). 2 .P. Dupuy, C. Mo- 
5 »R., 243, 1635 (1956). ? R- Kapoor,R. C.Mehrotra, J. Chem. Soc., 
4 aS IPP A Sel Wo IR. Rane J. Indian. Chem. Soc., 35, 907 (1958). 
W. Abel, A. Lingh,G.Wilkinson, J. Chem. Soc., 1950, 3097. 6 E. Ban- 
G. Wilkinson, Chem. and Ind., 1960, 319. ? P. ae Opetaauna, 
ahuuua, A. H. Hecmesauos, Vise. AH CCCP, OXH, 1961, No 4, 608. 


Jloxnagn Akagqemun nayr CCCP 
1961. Tom 138, Ne 3 


XHMHA 


A. M. TOJIYB u B. B. CKOMEHKO 


CEJIEHOWMAHATHbBIE KOMNJIEKCbI CEPEBPA 
KATHOHHOPrO THIIA 


([]pedcmaeaexo axademuxom H. B. Taxaxaeevim 3 II 1961) 


_ Tamgorenugpl u nceBorajoreHHfbl cepeOpa ume1oT NOBbIMeHHYIO pacTBOpH- 
MOCTD B IIPHCyTCTBHH H3ObITKAa HE TOJIbKO COOTBETCTBYIOILHX @HHOHOB, HO H Ka- 
THOHOB cepeOpa. Ha BO3MO2KHOCTh OOpa30BaHHA KATHOHHBIX KOMIMWI€KCOB THMAa 
Me2X+, rye X — anvon, yKasbipas B. A. Kuctraxosckuii (1), KoTopplit oOHapy- 
2K B pacTBope kommuekcbi AgsJ** (7). K Taxkomy xe BbIBOy mpumen HK. Pem- 
BHT, HaOsi0faa mepemenlenue fiola K KaTo_y Mp WiekTpomuse *KUAKOM *asbl 


04 08 {2 16 20 24 2Z8onb/n 04 08 12 16 20 24 Z8monbla 
ET a [AgCLO,] — 


Puc. 1. SaBucumocTh tp; OT KOHMeHTpawHu Puc. 2. 3aBHcHMOCcTb tp; OT KOHWeHTpallAH 
AgNOs,. I— 2; 2— 3; 3— ha AgClOs. 1— 23 2— 3; 3— pa 


cuctempl AgNOzs — AgJ — HO (°). K. Teamsur u3yun pacTBOpHMOcTb HeKO- 
TOPIX Cosel cepe6pa B pacTBope AgNOs 4 BBIJeHJ B KPHCTaJJIM4YeCKOM Bue 
ZoequHeHus coctaBa: 2AgNOs -AgX uAgNOs - AgJ, rge X = J’, CNS’, Y = Cl’ 
Bi srsdin 

OrHocsa TakHe coeqHHeHHA K JBOHHbIM consm, C. B. Top6aues (*) !paccan- 
Taji HX KOHCTAHTbI JHCCOMMaMH B COOTBETCTBHH CO CXemoili: 


AgNO, + AgX = AgNO, + AgX. 


VW. A. Ka6nyxos (°) nocpeqcTBoM TepmHyecKoro aHasH3a CHCTeMbI 
AgBr — AgNOs ycTaHoBus cyllecTBOBaHve coequHenua AgNOs-AgBr. B pac- 
qiaBe (°) JoKa3aHbl TakxKe CoenMHeHHA 2ZAgNOs -AgJ; AgNOs -AgJ u AgNOs - AgCl. 

K. JIusep (*), H3Mepan NOHMKeHHe TeMMepaTypbl 3aMep3aHHA HU 3JIEKTPO- 
MpOBOAHOCTh BOHEIX pacTBopoB AgNOs, B KOTopbIx Obl pacTBopeH AgJ, moj- 
TBepAHJI CylleCTBOBaHHe KAaTHOHHBIX KOMIsleKcoB. Bb. B. HexpacoB Takxe pac- 
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‘cMaTpuBaeT CoeMHenua Tuna Ag Hal (NOs), , Kak KOMMeKCHBble c ravloreH- 


HOHOM B KayecTBe IleHTpabHoro MouHa (°). Ucnomp3ya anuple Terisura no 
pacTBOpHMocTH raJloreHuyoB cepeOpa, K. B. Auumupexuh (*) paccuntan o6- 
(He KOHCTAHTbI JIMCCOMMalMM KaTHOHHBIX KomMeKcoB AgsJ?+ (8,0 - 107"), 
Ag Br (2: 102°) nw Ag Chae 0s): 

Tax kak CNSe--voH WMeeT 3aMeTHOe CXxO{CTBO c J~-HOHOM, MOxKHO ObIIO 
IIP€ANOJIOXKUTb O CYLLECTBOBAHHH KATHOHHBIX KOMIIJICKCOB HM Ha OCHOBe CeJIeHO- 
wHanata cepeOpa. IIpezcTraBialo HHTepec COMOCTaBMTb MpOUYHOCTH Ce/eHOIMa- 
HaTHbIX KOMIMJICKCOB C TasIOTeHHAHBIMH, a TAKE BLINCHUTb BOMpOc O TOM, BUIHA- | 
eT JIM BHeC(pepHbIi HOH Ha MpoTeKaHve peakWHN KoMMIeKcooOpasoBaHua. C 9ToH 
IeJIbIO MbI H3yuHIH pacTBopumocTb AgCNSe B BofHEIX pactBopax AgNOs 4 | 
u AgClOs. | 


PesymbTaATH HCCHeCROBAHHMA HM UX OOCYRKAenuUe 


CeneHomuvanaT cepe6pa nomyyain oOMeHHOM peakuvel Mexay AgNOs mapKu 
y. J. a. U KCNSe (99%). Tlepxmopat cepeOpa mouyueH M3 HUTpaTa cepedpa. 
TlocuieqHul mMepeBoWICH B OKHCb, KOTOpad 3aTeM pacTBopsviacb B HCO, | 
mMapku x. u. Tlomysennpit AgClOs nepex ucnob30BaHHeM MepeKpHcTaJJIH30- 
BLIBaJICA. | 

Toropusiacb cepua pactBopos AgNOs u AgClO:, KoTopble HaCbIIaIHCb CBe- | 
*KelIpHroToBseHHEIM AgCNSe. Cmecu TepmoctaTupoBaich mpH 20° fo RocTuxe- | 
HHA PpaBHOBeCcHA, Mocse Yero TBeplad casa, MpescTaBsaroulan coOoi AgCNSe, | 
OT(PHIbTPOBEIBalach. B cusbTpaTe onpesentamuH cepeOpo u ceeH. JIA 9TOFO | 
AJIMKBOTHYIO YaCTb pacTBopa OOpadaTbIBaIM a3OTHOH KUCJIOTON, onpesemann | 
oOulee cepe6po B Bue AgCl (BecoBbIM MeTOJIOM), a CeJIEH OMpewesAH apreHnto- | 
MeTpHueckH (1°). OnbiTbl 10 H3y4eHHIo pacTBopumoctu AgCNSe B pacTBopax 
AgNOs u AgClOs nostopssuch 2—3 pasa. Iloctpoenve morapud@muyeckol 3a- | 
BHcHMOcTH pacTBopumocTtu AgCNSe of KOHIeHTpallM CoM cepeOpa NoKa3auio, | 
uTO B HHTepBasle KOHUeHTpaunA Ux 0,7 — 3,1 Monb/n OOpasyioTCA KOMMMJIeKCHI 
AgeCNSe*, AgsCNSe** u axe AgaCNSe**. O cyttiecTBoBaHuM mocwieqHero KOM- 


Ta6auna 1 
Pactsopumoctb AgCNSe B pactrsopax AgNOs 


ne ge” PapuHopecu. ® @ @ 
eNO A son acne Fe Oia || ree eee 
0,736 | 0,375-10-% 0,736 Q,069-40!% | 1, 27-40% 4, 731012) a0 2) ocd Gee 
1,192 1,00-10-3 1,194 0, 298-403 ae2, 10-102 1,77-10% 1,48-101 
41,524 1,49-10-3 1,520 0,566-10!8 | 2,45-10% 1,68-40¥ 1542 -40u 
1,728 2,12-10-3 1,726 0,914-10% | 3,08-10% 1,78-10” 1,03-1012 
1,860 | 2,50-10-3 1,858 1 AG. 40 eee -1012 1,80: 4059 10598310! 
2,097 3,49-1073 2,094 Sle LOM ett 10% 1,96-1012 0,95-10 
2,687 636-1073 2,681 4,26-10! | 5,93-10" 2,20-40% | 0,83-10” 
3,022 8 ,48-1078 3,014 6,39-101 | 7,05-10¥ Zi, ag 6 LOM SO oonUes 


Ta6Oauna 2 
Pactsopumoctb AgCNSe B pactsBopax AgClO, 


eens PacrBopum. PaBHOBecH. 

Agclo, AgCNSe, KOHICHT)p. eo) We Ws Vs 
MOVJIb/st MOJIb/J AgClO, , 

1,045 110.1058 1,044 0,287-1018 | 2,63-1012 2,02- 1012 2,42-10% 
1,305 oon Ome 1,303 0,645-101% | 3,80-102 292-1032 2, 24-1032 
1,384 2d oOe 1,379 Ovi Ste10 Hi, 50-101 2,¢9- 101 2,02-10¥ 
1,796 4,39-1073 15792" sat 7949) 1026507101 3,39-1012 1,89-101" 
1,943 6,61-10-% 1,937 3,20-40!% | 8,53-4012 4, 40.4012 2,27-10¥ 
2,093 Eg Milo 2,086 3,66-1015 | 8,40-10% 403-4012 1,93-10%2 
3,008 2,24-1072 2,986 1,07 10s2 eet o0.10'* 6,37-1012 2,410.10! 
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MsleKCa Pakee BLICKASHIBAMHCh JMUIb MpesnomomKuTebHO (*). TaHHble 0 cocTaBe 
‘9THX KOMILICKCOB OBI MOLTBEpxKTeHbI IPH pacueTe UX KOHCTAHT JMCCOMMAaLHH 
mo Jleqeny (**). PesyaptaTp ucceqoBanua mpefncTaBlenpt B Tab. 1—2 u ua 
ipuc. 1—2. 

» ra) 6 STAS*] ae + 

t YHKUMA PM BEIMHCIANIACh MpHOMMWKEHHO Kak Te (??), roe [Agt] — pas- 


“HOBeCHAA KOHIICHTpallua MOHOB cepeOpa, S — pacTBopumoctb AgCNSe. 3xa- 
4eHHe MpOusBeeHua pacTBopumocTnH (IIp) AgCNSe npuusTo paBubim 4-10-18 (18), 
Kak BuqHO H3 puc. |, 2, npM sKcTpanonAMH sHaueHHii tp, Ha HyJIeBy!0 KOH- 


| WeHTpalwio HOHOB cepeOpa Haxojusu 8, (OoTpesKH Ha OpAMHaTe), a Masee pac- 


{C4UHTHIBAJIH HM KOHCTAHTHI AMCCOMMAaLMH COOTBETCTBYIONIUX KOMIWICKCOB Kak - 
IlonyueHHble pH STOM 3HaYeHHA MpHBeseHb! B TAG. 3. 
M3 mpHBefeHHbIX BbIle aH- 

‘HBIX BHHO, YTO B BOJHBIX pacTBO- Ta6auna 3 

‘pax B pucyTCTBHH HHTpaTa Hu 

imepxiopata cepedpa CYLeCTBYIOT SHayeHHa KOHCTAHT JNCCOWMaLwHH KOMMJIeCKCOB 


KOMIJIEKChI OJMHAKOBOTO COCTa- 


‘Ba. CilefyeT OTMeTHTb, YTO OOpa- giacsoonell ana ate 
mee Ag,CNSe®* 8 npucytcTBun & 

‘UTpata cepeOpa No cpaBHeHH10 [Ag+]? [CNSe-] 

ic pactBopamu AgClOs GOonee sa- 42="TaG.CNSet] 2- 40-2 2-40-12 
Tpyaueno (cm. puc. 1). B o6onx [Ag+] [CNSe-] 

pacTBopax HaOuogaeTcaA xopouiee ‘5a [ AgsCNSe?*] S010 810 
ScopnajyeHHe KOHCTaHT fuccouua- , _[Agt]*[CNSe7] 

MH mpoctefimux KOMMJeKCOB. Ecce (te | a8 to 


Jina Komnsmexca AgaCNSe?* Kou- 
‘CTAHTbI THCCOMMAIMM HECKOMbKO pacxogatca (cm. Tad. 3). Umeer pacxomqenHe 
WM pacTBOpHMocTb ceJleHOIMaHaTa CepeOpa B npucytcTBuH AgClOs u AgNOs. 

Ilo mpouHocTH KaTHOHHbIe KOMIIeKCbI CepeOpa Ha OCHOBe CeJIeHOWMaHaT- 
HOHA BeCbMa OJIH3KH K COOTBeETCTBYIONIMM KOMIIJIeKcaM Hoja. Tak, KOHCTaHTa 
Tuccoumauuu AgsJ** papya 8,0-10°2° (°), koncTanta AuccounanHH AgsCNSe?* 
papua 5,6 - 10° (B npucytctsuu AgNOs). 

UroObl mpocieluTb pa3ziMune B OOpas0BaHHH KATHOHHBIX KOMIVJICKCOB Ha 
OCHOBe TaJOreHHJOB UH MceBOrasOreHHOB, COMOCTaBHM paCTBOPHMOCTH CooT- 
'BeETCTBYIOMIHX COuleiH B pacTBOpaxX HHTpata cepeOpa C KOHUeHTpalel 3 Moub/s. 
IIlpu 9sToM wMeem cslenyroulNe 3HasveHHa: AgCNSe 8,4: 107%; AgJ 9,4- 10°? (°); 
AgCNS 2,6 -107° (?) momb/a. PactBopumoctp AgJ u AgCNS onpeyemanacb npu 
25° (3). Takum o6pa3om, CNSe-voH no cnoco6HocTH oOpa30BbIBaTb KOMIJICKCHI 
‘¢ cepeOpom cTouT O1MxKe K J~-nony, wem K CNS”, Cl”, Br-. Ilo pactBopumoctu 
come AgX B 3M pactBope AgNOs ravioreH- HW MmceBAorasJIOreH-HOHbI MOXKHO pas- 
MeCTHTb B pa 


iCNSeae Cl CNS; > Bice 


MbI MOMbiTasucb TaKxKe BbITeIMTb COJIM, CoepxKallwe B CBOeM COCTaBe Ka- 
THOHHEIe KOMIsIeKCHI. JIIn STOFO TOTOBHJIHCb BOAHbIe pactBoppl AgNOs u AgClOs 
(npumepHo 3 Mosb/1). PactBop HarpeBasica Jo 60—70°, 3aTeM BHOCHUJICA CBeKe- 
npuroToBseHupti AgCNSe yo HacpiijeHud. M36nirox AgCNSe OpicTpo oTjean, 
QUIbTpaT cTaBHH Ha KpHcTaniMsaunio. M3 HuTpaTHoro pacTBopa MO/y4eHbI 
Geuble, CerKa KOPHUHEBATHIe, OUCH MCJIKHe KPHCTAJVIbI, YCTOMYMBbIC Ha BO3- 
nyxe. Bozo onn pasmararotca c BblemeHuem AgCNSe, pacTBopHMpl 6e3 pa3vio- 
2%KeCHHA B pacTBopax AgNOs, mpu HarpeBaHuu yo 118—120° pasmaratorcs. 

J\ia HaxowKeHuA CocTaBa NMOJyYeHHOH COuIM HaBecKy OOpaOaTHIBaJIM rops- 
yeii BOLO, BbINenuBUIMiica Mmpu 9ToM AgCNSe dusbTpoBai, MpOMbIBaIM BOON, 
cnupTom, cymimiu mpu 100°. B duaptpate TurpoBanuem 0,01 N NaCl naxogquan 
cepedpo. 

Haligzeno %: AgNOs 61,2; 61,3; 61,0; AgCNSe 37,6; 38,7; 39,1 
(AgsCNSe) (NOs)2. Baruncaeno %: AgNOs3 61,5; AgCNSe 38,8 
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Vi3 pactBopa AgClOs npu HacpinjeHun ero AgCNSe BbiyeeHb! Geble HTOJIb 
yaTble KPHCTAaJIJIbI, YCTOMUMBIe Ha BO3SAyXe HW He pasJiararouHeca pH HarpeBa- 
Huu Jo 150°. IIpu Gosee BLICOKOH TemNepaType COub, NOyYeHHaA M3 pacTBOpoB 
AgClOs, pasiaraetca co B3pbIBoM. Ona pa3sviaraeTca TakxKe IIpH pacTBopeHHH 
B Boge. CocTaB comH oTBeyaeT cbopmysie (AgeCNSe) ClO.. 


Hatigeno %: AgClO, 49,20; 49,23; AgCNSe 49,90; 49,70 
(AgeCNSe) ClOg. BaruncneHo %: AgClOg 49,23; AgCNSe 50,77 


Takum oOpa3o0M, CHHTe3 MOJICKYJIAPHbIX CO@MMHeCHHH, KaK HM JlaHHble pac- 
TBOPHMOCTH, JaeT BOSMOXKHOCTh CeaTb BbIBO, O BJIMAHHH BHEC*epHbIX HOHOB 
Ha B3avMoyeicTBHe Mexyy CNSe-- nu Agt-voHamn. 


Kuepckul rocyapcTBeHHbld YyHHBepCHTeT Tlocrynusio 
um. T. IT. WesuenKo SET eLIGI 
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XHMHA 


E. A. HIIMOJIMTOBA u JI. M. KOBBA 


O COCTABE H CBOHCTBAX YPAHATOB 
(ITpedcmasaeno axademuxom B. H. Cnuyoinoim 26 XII 1960) 


IIpopegenupie (*) HcCIeqOBaHHA CTpyKTyp ypaHaTOB MO3BOJIAIOT paccMo- 
“TpeTb BOMpOC O BAMAHHM MpHpOAb KATHOHA Ha UX CocTaB M CBOHcTBa. PesysbTa- 
“Thi HCCJIe€OBaHHA peaKWHH TpeXOKHCH HW 3aKHCH — OKHCH ypaHa c KapOonaTamu 
‘MenOuHBIX WM OKHCJIaMH WIM KapOOHaTaMH HeKOTOPHIX JBYXBaJICHTHBIX 3JIeEMeH- 
‘ToB Obl ony61uKOBaHbEI pauee (?, *). Hamu u3y4eHbI TakxKe peakKUWN 3aKHCH — 
OKHCH ypaHa C ApyrHMH COJAMH STHX 3JIEMeHTOB H OKHCbiIO CBHHILA. 

[ipa B3auMoJeHCTBHH OKHCJIOB ypaHa C HHTpaTaMH, XJIOpHyaMuH u cybibata- 
‘MH HaTpHA H KaJiMa, Tak Ke Kak M C KapOoHaTaMH, BHadae OOpasyioTca Auypa- 
HaTbl (HIM MHOra TpH-rekcaypanHatTbl). B cilydae XOpHAOB KpoMe ypaHaToOB 
NosyuawrcA XJOpypaHaTbl HW ypaHHJIXJOpHy, c cylbiaTamMu — ypaHMucyub- 
at. Jlanbuettmaa peakuMa MexkJYy JuypaHaTOM M M30bITKOM Ie04HO com 
HaOJ0faeTCA TOJbKO B Clydae HHTpaToB (oOpa3s0BaHHe NazUOs:). Jlo6apaenue 
Jlaxe OobuwIOro H3ObITKa XJIOpHla WIM CyIbiaTa He MIpHBOAUT K OOpa3s0BaHHto 
‘MoHOypaHaTa. AsKasIMpyrolulee TelHicTBHe HCCIeqOBaHHbIX Come yMeHbUIaeTCA 
B pay: KapOonaT — HUTpaT — xopHy —cyubpat. [Ip u36bITKe OKHCJOB 
ypaHa MOryT OOpa30BbIBaTbCA MOMHypaHaTbl (BIWIOTh AO TpHypaHaTa JHTHA u 
TeKcaypaHaToB KaJIMA, pyOH2HA uM wesHa). CrpoeHwe TpHypaHaTa JMTHA 
Tpu-reKcaypaHaTOB KaJIHA pa3sIM4HO. OcoOeHHOCTHIO CTPYKTYPbI TpH-rekcaypa- 
HaTa KaJIMA, yCTOMYHBOM TObKO Mp OO/IbUIMX pa3MepaX KaTHOHAa, M0-BUIH- 
‘MOMy, OObDACHAeTCA OTCYTCTBHe aHaJIOrM4HBIX (:ha3 y HaTpuA HU JHTHS. 

B oTwune OT ILeIOUHbIX 9JIEMCHTOB, OOPa30BaHHe ypaHaTOB MpH B3aHMojeli- 
ccTsunu U;Og C XJIOpHAaMH KaJIbIlMA, KaMHaA WH CTpOHIMA HayHHaeTCA C MOHO- 
‘ypanaToB KaJbuua, KaqMusa (a-dopma) uM CTpyKTypHo 6ausKoro K HUM SrUOs,,, 
OKUCsIAtolleroca 3aTeM fo SrUOs (f-cbopma). Ha stom B3aMMojelcTBHe MexK]Ly 
U,O, H M30bITKOM XJIOpHa 3aKaHYMBaeTCA, A OKHCJIbI H KapOoHaThI pearupyioT 
¢ MOHOypaHaTaMH, JaBaad optoypanatsi Met!UO, (Ca, Sr, Ba, Cd) u Me'JUO;(Ca, 


Sr, Ba, Pb). MonoypaHaTbl CTpoHUHA HM CBHHLa CMOCOOHLI pacTBOpATb Tpex- 
OKHCb ypaHa (pu Temnepatypax 1100 u 600° coorTBetcTBeHHO), oOpa3ya cast, 
PCHTTeHOrpaMMbI KOTOPbIX MOUTH He OTMHYAIOTCA OT PeHTTeHOrpaMM MOHOypa- 
HaToB. B ciyyae COeMMHeEHHA CBHHIa NOBbIMMeHHe TemMepatTyppi Zo 800° mpu- 
BOJHT K MOcTeMeHHOMY pacmayy oOpasyioulelica (basbl C BhIeJIeHHeM MOHOYpaHa- 
Ta. Y CTpOHIMA OTKUr TBepAbIX pacTBopoB UO; B B-SrUO« compoBoxwyaetca 
TlepeCTpOHKOM CTpyKTypbl H OOpasoBaHHem cha3pl SrO -1,5—1,75 UOs. 

Takum 06pa30M, MepBOHauaJIbHbIMH TpOAyKTaMH peak 3aKHCH — OKHCH 
WIM TpeXOKHCH ypaHa C OKHCaMH HM COJIAMH OOBINHO ABJIAIOTCA ypaHaTbI C 
TeKCarOHaJIbHOH CHMMeTpHeli, TaK KaK B3AHMMHOe PaclOJIOxKeHHe ATOMOB ypaHa 
B HHX OM3KO K HMeIOWLeMYCA B HCXOJHBIX OKHCJIaX ypaHa. ITUM, B YaCTHOCTH, 
O6bACHAeTCA OOpa3z0BaHHe TeKCarOHaJIbHbIX TPHYpaHaTOB MarHHA HW WHHKa IIpH 
B8aHMOselcTBHH 3aKHCH — OKHCH ypaHa C COOTBETCTBYIONLMMH OKHCJIaMH. 

YpaHaTbI UWIeJIOUHLIX JJIEMeHTOB B 3aBHCHMOCTH OT CocTaBa MpeTepieBaioT 
TepMHyecKHH paciay HOO Cc MoTepel WeOYHOrO OKHCa, HOO C BbIeueHHeM 
3akHucH — okucu ypaHa. B pany Li,.UO,—Cs,UO,. ycrTounpocTh mayaeT B 
COOTBETCTBHH C ToBbenuem sietyyectH MesO. Menbiaa Tepmuyeckas yCTOH- 
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YABOCTb MOHOYPaHaTOB pyOHAHA HW We3HA OOBACHAeT OTCYTCTBHeE y HHX NOH 
Mopdu3Ma: paciajl IpOHCXOJMT paHbie NomHMopuoro MpeBpamenua. Tpu 
rekcaypaHaTbl, XapaKTepH3YIOWHecA OOJbUIMMH paccCTOAHHAMH MexKYy ypaHH 
KHCJIOPOAHbIMH CJIOAMH, MeHee yCTOHYHBBI (3a HCKJIIOUeHHeM TeTpay panar, 
pyOugua). V3 oKucuIOB WeOUHBIX 3JIEMCHTOB TOJIbKO OKHCb JIMTUA B ONpene 
JICHHBIX eth croco6Ha JaBaTb C OKMCJIaMH ypaHa TBepybIe pacTBOpE 
coctapa (Li, U) Oo+x. Pacnaq ypanaTa MTHA B BakyyMe HJeT TIO cxeme 
LizUO. — LiUOs — (Li, U) Oo4,+ (c MoTepeli okucH wuTHA). Hamportus, B curly, 
yae JIByXBaJICHTHBIX 3JIEMeHTOB paciay, ypaHaTOB OObMHO COMmpoBoxKAaerTcs 
o6pa3s0BaHHem TBepdbIxX pacTBopoB (Me!!, U) Oo4, co CTpyKTypoH dsr0opuTé 
(ecm seTyyecTb Me!'O He CHUIKOM BemNKa). 

CreqoBaTedbHO, TePMHYeCKad YCTOMYHBOCTb ypaHaTOB HM THM UX TepMHye| 
ckoro paciajla OMpeleAIOTCA, C OMHOH CTOPOHLI, JIeTYYCCTbIO OCHOBHOFO OKHCJé 
(WIM ero TepMHYeCKOH YCTOHYMBOCTHIO), a C ApyroH CTOPOHbI, MAHHMAaJIbHbI 
KOJIHYeCTBOM STOO OKHC/Aa, TPeOYIONLUMCA TIA CTAOMIM3ANHU WeCTHBAaJIeHTHOr¢ 
cocTOAHHA ypaHa. Ha mpomecc pacnaga cyillecTBeHHOe BJIMAHHe OKa3biBae 
TakoKe CMOCOOHOCTb OCHOBHBIX OKHCJIOB JaBaTb C OKHCJIaMH ypaHa TBepAbie 
pacTBopHl. : 

CoctaB II1pOAyKTOB BOCCTaHOBJIeHHA -ypaHaToB BOLOpOsOM 3aBHCHT OT yeroit 
YMBOCTH COOTBETCTBYIOULHX COCLMHeEHHH ypaHa Hu3Wel BaneHTHocTH (V u IV) 
M JjaHHoro 3uleMeHTa. Kak O6bIvIO HaMH yCTaHOBJIeHO, MOHOYpaHaTbI JIMTHA Y 
less y2xKe IIPH HU3KOH TemMepatype (350—400°) BoccTaHaB.IMBalOTCA BOLOpO 
OM lo okucIoB ypaHa UOs+,.(peakIHH NpakTHyeckH HeoOpaTumpl). Jia Boc: 
CTaHOBJICHHA BOJOPOJOM AHypaHaTOB HaTpHA HW KaJIWA, MOHOYpaHaTOB KaJius 
WH pyOujua HeoOXofMMa Goslee BbICOKad TemmepaTypa (400—550°), npu4uem Boc- 
CTaHOBJIeHHe JMypaHaTOB CHavadla ufeT 6e3 paspyleHHA CTPyKTypbl ypaHarTe 
(paspt Me.U,O,_,). Ha ceqyroulel cTaquu BOCCTaHOBJICHHA OOpasyloTCA ypaHa- 
Tht (V) HaTpuxa uM KasHa coctaBa Me!UOs (ctpykKTypa meposcKkuta). []ponyK' 
BOCCTAHOBJIEHHA MOHOYpaHaTa pyOuyua uMeeT cocTaB Rb,UOs(x ~ 0,85). Co 
OTBETCTBYIOMMH ypanatT (V) HTHA OOpa3syeTcA TOJIbKO IPH TepMHYeCKOM paciiaye 
Li,UOs B Bakyyme. JlanbHelilee NMOBbIIeHHe TeMIepaTypbl BOCCTAHOBJICHHS 
IIpHBOAMT K OOpas0BaHHio AByoKHcH ypaua. IIpH BoccTaHOBJIeHHH Oovlee KUCJIBD 
ypaHatos (HampumMep, K.U;0,,) cHayama nomyyaetca ypanaT (V) H UOs+x. 
Ypanatpi (V) Ooulee ycTOHUYHBEI B IpHCyTCTBHH CBOGOLHOH THApOOKucH We04 
HOrO 3uleMeHTa. YpauHatTbl (V) JerKO pacTBOpAIOTCA B KUCJOTAX-OKHCJIMTeIAX 
MeJJIeHHee — B pa30aBJICHHbIX COJIMHOH HM cepHow KucoTax. IlpuH npokasH 
BaHHM Ha BO3yXe OHH OKHCJIAIOTCA, JaBad COOTBETCTBYIOWIHe ypaHaThl. B or 
JIMUHE OT «BOJbSpaMOBHIX OpOH3», ypaHaTH! (V) XapaKTepH3yIoTCH y3KOl 06 
JlaCTb}O TOMOreHHOCTH HM Oo/IbilelH XHMMYeCKOH AKTHBHOCTbIO. 

BoccTaHoBJleHve ypaHaTOB IeJIOUHOSEMEJIbHbIX MeTaJJIOB HauHHaeTCcA IIpt 
Gojee BbICOKOH TemMnepaType (>600°) u compoBoxjaeTca oOpasoBaHHem (pa: 
Me!UO,_—x 6e3 u3MeHeHHaA (Ca, Ba) nau c H3MeHeHHeM (Sr) CTpyKTypbI HcCxXoL: 
Horo ypaHata. Oxucsienvem SrUQO,_, HuxKe 700° MoxeT ObITb NOy4YeHa MeTa 
cTaOWJIbHad a&-MowHpuKauua SrUOs. JlanbHelttiee moBpiluenve TeMiMepaTypb 
BOCCT€HOBJICHHA IpHBOAUT K OOpas0BaHvio KyOHYeCKHX (as co CTpyKTypo} 
(patOopuTa. 

BocctTaHoBJieHHe ypaHaTOB WHHKa M KaJ{MHA COMpoOBowKLaeTcA BbIAeeHveN 
OKHCJIOB ypaHa M MeTaJwIMuYeCKHX IWMHKa HW KajiMHaA. 

IIipu noTeHuvOMeTpH4uecKOM THTPOBaHHU Cowell ypaHwwla Wleo“aMH, He3a 
BUCHMO OT XapakTepa HCMOb3yeMOH THAPOOKHCH, TOUKH NeperwOa Ha KPHBbP 
HaOsuOLaINCb IpH RoGaBenun 1; 1,5; 2; 2,28; 2,5 u 3 Mone Me'OH ua | mou 
ypaHWJIHUTpata, YTO COOTBeTCTBYeT OOpa30BaHHio CJIeyIOWHX CcoeqMHeHHu 
UO2(OH) NOs (pH 2,5—3,5), (UOz)2(0H)sNOs (pH 3,5—5,0), UO(OH)e. (pF 
4,0—5,5), MezU7Oz2 (pH 6,0—6,5), MezUsO1s (pH _7,0—9,0) u MezU20, (pF 
9,0—11,0). 

B pesyslbTaTe XHMMY¥eCKOrO MW peHTreHOrpauyecKkoro aHaJiW3a OCaKeCHHbI 
ypaHaTOB HaTPHA, NOJYYeHHIX pH pasiHuHbIX pH (agcopOupoBannad Wes041 
OTMbIBalaCb CIHpTOM), OblwO yCTaHOBJIeHO CyYyleCTBOBaHHe JByX (a3 
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Na,O -2 — 4U0; co ctpyKTypoh CaUO, u Na,O-4—7UO; co ctpyktypoii 


TpH-rekcaypauata Kawua. Pentrenorpaduyeckoe ucculeqoBaHhe Cycieu3Hli ocax- 
JI@HHBIX ypaHaTOB HaTpHa HU KamuaA B 10% pacTBOpax COOTBeETCTBYIOWIHX rHy- 
pookKuce NoKa3aJio, YTO MOHOYPaHaTHI WeIOUHLIX SJIEMCHTOB B BOXHOH cpese He 
oOpa3yroTcs. 

OcakKu, NOJIy4eHHble B OJHHAKOBLIX YCJIOBHAX JeHCTBHeEM H30bITKa COOTBET- 
CTBYIOUleH THApOOKHCH Ha pacTBOp COM ypaHHvia, Mocwe OTMbIBAaHHA BOOM 
AO NOHOTO yaJIeHHA HOHOB FHAPOKCHJIa HMeJIM CJeLyIOWIHH MpHOJHKeHHBIL 


coctaB: Li,O-2,5U03;; Na,O-2,5U03; K,0-3U0; Rb,O-4U,03; Cs2.0-4—6UOs3. 


Tp npompipannu ocaxkeHHOrO ypaHaTa JIMTHA ropsAyeH BOZO MOKeT MpoUsoii- 


TH NOUTH NOWHOe THAPOJUTHYeCKOe Pa3JIOMeHHEe MpellapaTa. AnaJIOTHUHBIe 110 
COCcTaBY IIpOAYKTbI MOJyuaHCbh TakKKEe B Pe3yJIbTaTe THAPOJIH3a COOTBETCTBYtI0- 


‘IMX Oe3BOUHbIX MOHOYpaHaTOB (KHMAYeHHe HaBeCKH ypaHaTa C BORO B Kou6e- 


nN 


» 


C OOpaTHBIM XOJIOMHJIbHHKOM B TeYeHHe HECKOJIbKHX 4acoB). TakHM o6pa3om, 
B Cilyuae ypaHaTa HaTPpHA THApONM3 OCTaHaB/MBaeTCA Ha OOpas0BaHHH CoelH- 
HeHHH, BXOJAULMX B COCTaB TlepBOH TOMOreHHOH (a3bl. 

IIpu THTpoBaHHH pacTBopa ypaHHMHUTpatTa THApOOKHCAMH KaJIbILHA, CTPOH- 


Hs WM OapHa TOUKM MepervOa Ha KPUBbIX THTPOBaHHA ObIWIM OTMeYeHEI NIpH 
) go6aBnenuu 0,75; 1; 1,16; 1,25; 1,383; 1,5 u 2 Mone rugpookucu Ha 1 Moab 


YpaHUHUTpatTa, 4TO CooTBeTCTByeT OOpa30BaHHI0 (UO,)2(OH)3NO3, UO(OH)e2, 
MeU,Oy9, MeU,O13, MeU30;,, MeU,O, u MeUOs. JLo6apenne 0,5 Moma rugpo- 


 OKHCH BBISbIBaIO yCHJIeHHe OKpacKH pacTBopa (oOpasoBanue UO.(OH) NO,). 


B pe3ybTaTe HccJleOBaHHA COCTaBa OCaKJICHHBIX ypaHaTOB KaJIbULHA, Moyuex- 
HEIX IPH OTMeYCHHBIX COOTHOWICHHAX peareHTOB (BbIepKUBaHHe [Be Helen, 
TIPOMBIBaHHe HeOOJIbIIMMH KOJIMUeCTBAMM JIEQAHOH BOJbI), ObIIO yCTAHOBJeHO 
oOpas0BaHHe HECKOJIbKO THAPONH30BaHHbIX MOHOYypaHata (pH > 11) u anypa- 
Hata (pH 11—10) kanbuua c yBeIM4eHHBIMH MapaMeTpaMH a UC BCJeqCTBHe 


 BXO*KeHHA B peleTKy OH-voHOB H MOseKyu Bos. IIpn pH 9,5—6,5 o6pa3o- 


BaJIHCb ypaHaTbl C OTHOWeHHeM Ca : U = 4—7. I]poyxyktTbl ux npoKaMBaHua 
(500°) mpegzctaBasioT co6ol ofHy dbasy co cTpyKTypol, O1u3KOH K U3Os, HO He 
WeCHTHUHOH eli (TBepAbIi pacTBop Ha ocHoBe U;Os). 

OGesBOxKUBAHHe OCAKCHHLIX ypaHaTOB poTeKaeT B HHTepBasle 150—250° u 
MpH O/M3KOM CTpOoeHHH BOJHOTO H Oe3BOAHOrO ypaHaTOB COMpoBoxwKLaeTca 
H3Me€HeHHeM TMapaMeTPOB pelleTKH (AMypauaTbl HAaTpHA HM KaJIMA, TpHypaHaT 
KaJIHA, MOHO- H JuypaHaT KaJbuua). HarpeBanwe ocaxKJeHHbIX ypaHaTOB 
natpua (c NaxO : UOs ~ 1: 4) conpoBoxfaetca o6pa30BaHvem (750°) Meta- 
cTaOHJIbHOM (bash, OH3KOH MO CBOeH CTpyKType K QuypaHaty (c a = 3,91 u 
c = 17,12), Ho c 3aMeTHO MeHbIIHM OObeMOM (HaJIHuHe OOIbIOrO 4NCJa Je- 
cbeKTOB B cTpykType). IIpH fanbHeliuieM HarpeBaHHM OHA paciayaetca Ha 
IMypauaT WU 3aKHCb-OKHCb ypaHa. 

BesBoqHble ypanaTbl rHpaTupyrwTcs (Ha XOJOLy u pH KMMAYeHHH) TOKO 
B TOM Cly4ae, Kora OMHOBpeMeHHO HJeT UX THApomH3. MHaye onH He MpHco- 
eIMHSAIOT BOY. Tak, HampuMep, 6-yacoBoe KHMAYeHHe Oe3BOHOrO TeTpaypaHata 
KaJIMA He COMpPOBOxKMalocb ero THApaTalveli H BCA BOja JerKO OTMbIBaaCcb 
CIIMpTOM. 


MockoscKHi rocyfapcTBeHHBIM YyHHBepCHTeT Tloctymuuio 
um. M. B. Jlomonocosa 24 XII 1960 


UHMTHPOBAHHAA JIMTEPATYPA 
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Toxrnaagn Ankagemun nayr CCCP 


1961. Tom 138, Ne 3 


PH3SHYECKAA XHMHA 


JI. Fr. FAHHYEHKO u B. ©. KHCEJIEB 


HCCJIEMOBAHHE CBOHCTB NOBEPXHOCTH KPHCTAJIWJIMYECKON 
ABYOKUCH THTAHA 


(II pedcmaeaeno axademuxom M. M. J[y6uxnunom 11 I 1961) 


B MHOrounCJIeCHHbIX HCCIeOBAHHAX aXCOPpOUHH Ha ABYOKHCH THTAHA BOMpOcbl 
MpHpoxbl NMOBepXHOCTH He MOJBepraucb ChelwHaIbHOMy H3y4eHHIo. ABTOPbI 
{1,?) CUHTaIOT, ITO LeHTpaMH afcopOuHH Ha MoBepxHOcTH TiO, ABJIAOTCA HOHBI 
pellleTKH, H HCXOJA H3 STOFO pacCUMTHIBAaIOT SHEPrHlo BaHJepBaaJIbCOBOrO B3aHMO- 
JleHCTBUA aycCopOHpoBaHHOH MOJIeKyJIbl C HOHAMH, KOTOPYIO OHH CONMOCTABJIAIOT 
C SKCIEPHMeHTaIbHO OlpeseeHHOH TenOTOH agcopOuuu. PaccmaTpHBas peak- 


WHH WerH7paTaluu HW FervypOreHu3arlHu B IIpH- | 


nM/e cytcTBuH TiO, KaK KaTamM3aTopa, aBTOpbI (°*) 
TakKKe CYHTAIOT, TO AKTHBHBIMH WeHTpaMH AB- 
JisioTcA HOHbI O u Ti nopepxuoctu. C Apyroit cTo- 


08 ; 7 ‘ 

pOHBI, HccJleqoBanna (*) HeoOpaTumon aycopouuH 
06 a apOB BOJbI Ha JBYOKHCH THTaHa yKa3bIBaior, 
4YTO MOMHMO (pH3H¥ecKOH afcopOuHH BOJbI Ha 
Q4 MOBEpXHOCTH BOSMOXKHbI NpoLecchl THApaTaHyu. 
O lIpucyTCTBHH B JBYOKUCH THTaHa HeOoOJIbIIOrO 
Q2 KOJIMYeCTBa BOJbI, He ylaJIHeMOHW JO BbICOKUX 
_ TeMMlepaTyp, roBopsAT laHHble (°) Mo moTepe B 
we , Bece IpH MpoOKaJIMBaHHH. OWHaKO Mpupoya ITOH 
100 f BObI B (°) He Oblia BCKpbITa. TugpatamHa mo- 
BEPXHOCTH MOMK€T 3HAYHTeJIbHO HM3MeCHUTb Xa- 
50 pakTep afCOpOMMOHHbIX B3aHMOJelCTBHH 10 
| CpaBHeHHio C pacCMaTpHBaeMbIM B (1,”) culy4aeM 
oe YHCTO 3JIEKTPpOCTaTH4YeCKUX HM JMCMepCHOHHbIX 
B3aHMofelHcTBHH. Bo BcexX yKa3aHHbIX paOoTax 
ie (‘4) KosIMueCTBeHHBIe OlpelesieHHaA CTeneHH 

al 6 _ THApaTallMH MOBepXHOCTH HE MpOBOLMIHCb. 
B Hactosieli paOoTe MbI TocTaBHH ce6e 
II€IbIO HCCHEOBaTb CTeNeHb THApaTawuu mo- 


U1 __t 1 =) 

0 200 400 600 800 C BepXHOCTH jJIBYOKHCH THTaHa, NosBeprHyTou 
pa3IM4HOH TemMMepaTypHol oOpa6oTKe. Kpome 
Puc. 1. SapicHMocts Colep»KaHH oro, OpNIM MpOBeLeHbl U3MepeHUA alcopouMH 

CTpyKTypHOH BogbEI B TiOs, pac- 
cuutanHoll Ha equnuuy maccn (a), apoB BoE. Tlocmequaa, Kak Oblllo MoKa3aHo 
Ha eHHuLy mMoBepxHocTH (¢) uv B (°), ABJIACTCH YYBCTBUTeEIbHbIM HHIMKAaTOpOM 
yAelbHOK moBepxnocTH (6), OT cCOCTOMHHA NoBepxHocTH. HemHorouHcsieHHbie 
Temnepatypbi cOpa6orKu o6pasua wocyegoBanua (’~°) yenbHOH alcopOuuM mapoB 
BOJbI Ha ABYOKHCH THTAHa He COMpOBOKAaIUCb 
aHaJIM30M MOBepXHOCTH OOpasila, Ha KOTOPOM IIpOBOJWIMCb H3MepeHHa afcop6- 
WH. B KayecTBe oObeKTA HCCIeAOBAHHA Obia B3ATA HA8KOTeMUepaTypHad MOJH- 
@uKaluaA JZBYOKHCH THTaHa — aHaTa3, NOJy4eHHbI cxKuranHem TiCla. Ta 
MOWyYeHHA MaKCHMaJIbHOM TH[paTalHH MOBepXHOCTH OOpasel, NpesBapHTevb- 
HO BbIJepxKMBAJICA JVJIMTebHOe BPCMA B HACHILICHHLIX Mapax Bob. M3smepenua 
acOpOuHH MapoB BOZbI HM a30Ta MpOBOAMAMCh Ha OOBeEMHOHM acopOuHoHHOn 
ycTaHoBke. BeJIMYHHbI YeIbHbIX MOBepXHOCTeH ONpesemaiuch mo BOT us 
HH3KOTeMMepaTypHOH afcopOuHH asota. JLiA ompeqeweHua CTpyKTypHOM BOLI 
BOA, BbIAeIMOMAACA pH MpoKkaJMBaHHu OOpasia, BLIMOpaxKuBaacb, oNpe- 
NeIANOCb JaBJICHHe HEBLIMep3INIMX Ta30B H 3aTeM CYMMapHoe JaByeHve ra3a UH 
Pa3sMOpO*KeHHOH BOLI Ha OOBEMHOM ycTaHoBKe. PesyJIbTaTH CM. Ha puc. 1 H2, 
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_ Kak BYqHO u3 puxc. | 6, coqepwKaHve CTPyKTYPHOH BOAbI Ha EMMHHUWE NoBepx- 
HOCTH JBYOKUCH THTaHa, OTKaYeHHOrO IIpH KOMHATHOM TeMMepaType, O4eHb 
BemuKo. Ilo BemMunHe PHApaTayHu NoBepxuHocTb TiOz npHOmMxKaeTCA K NOBepx- 
HOCTH KBapila (KB-5, cTefeHb rugpatauHu 11,5 wM/M* (°)), o6pa6oraHHoro 
B Tex Ke YCNOBUAX. B uHTepBasle TeMiepaTyp MpokamMBaHHa 25—400° conep- 
WKaHHe CTPYKTYPHOM BOMbI, OTHECeHHOe K EAMHUIe Macchi ancopGenTa (puc. | a) 
HM K efuHMUe MoBepxHocTH (puc. 16) pesko nagaer. J[ByoKucb THTaHa B 3TOM 
TeMilepaTypHOM HHTepBasie TepxeT BTpOe OOIbIe BOLI, YEM KBapll (KB-O). 
YiebHad MOBEPXHOCTb C POCTOM TeMMepaTypbI No 460° HeckombKO Bo3pacTaeT 
(puc. 16). OgHOH “3 MpH4HH 9TOFO, BOSMOXKHO, ABMAeTCA OCBOOOKMeHHe 4aCTH 
HoBepxHOCTH, OarosapA yaJleHuI0 MoBepxHOcTHOrO ruipata M3 jedeKTOB 
MOBepXHOCTH M ANCOKawMH. HeOombiioe BospacTaHve yJebHOM MoBepXHOCcTH 
Apu 2TUX TeMMepaTypax HaOwIOfalocb Ha MWIeHKaX M3 JIBYOKHCH THTaHa (14). 
AacopOuHA napoB BOLI Ha OOpa3ye, OTKAYeHHOM pH 25°, oOpatTuma (puc. 2). 
CnelyeT OTMeTHTb, 4YTO BOCTIpPOH3BOLH- 
MOCTb HCXOHOFO COCTOAHMA MOBEPXHO- —yemy? 
CTH JBYOKUCH THTaHa 3HA4HTEJIbHO Xy Xe, oy 
WeM JIA OOpasil0oB KpeMHe3sema (°), oHa = 95 
CYULECTBEHHO 3aBUCHT OT JWIMTeIbHOCTH by 
OTKayKH oOOpasua.*Ilo-sugumMomy, sto 87K are 
TaK2Ke CBA3AHO C HENPOUHOCTHIO MOBep x- 
HocTHOrO ruzpata TiOe. Kak BuAHO u3 
puc. 2, oOpaTumMaa H30TepMa Ha JBYOKH- 
CH THTaHa O4eHbON3Ka K COOTBETCTBYIO- QO pp,— 02 03 
mei H30TepMe Ha KBapue, OOaqartoulem 
NOuTH TaKOH Ke THApaTalHet MOBEPX- pyc. 2, Yuempunie w30Tepmpl™ nepBHuHolt 
nocTH (1°). IIpH BEICOKOM cOJepxKaHHH aycop6unn na oOpasuax TiOs, orKayenHbix 
B800bI Ha MOBEPXHOCTH pasIMUNA B af- pH 25° (7), 150° (2) w 260° (3), KBapua KB-5 
SOpONMOHHO! CnocoOHOCTH OKHCsOB TH- ff" 25° (I) w cusmkarens K-2 npu 25° (12) 
). Uepubie 3HauKH COOTBETCTBYIOT BTOpH4- 
faHa HM KpeMHMA cCruiaKuBarotca. AZ- Hol ancop6uHn 
SopOlHA MapoB BOLI Ha TAaKHX MOBepx- 
HOCTAX B OCHOBHOM OOyCJlOBJeHa OOpa- 
$OBaHMeM BOMOPOMHEIX CBASEH MexKJLy acOpOMpOBaHHBIMH MOJIeKyaMu . BODE! 
a CTpyKTypHoH BOOM Ha NoBepxHocTu. IlpennonomKeHHe, 4YTO WeHTpaMH al- 
‘SopOmHH Bob Ha MoBepxHocTH TiO ABJAIOTCA THAPOKCHJIbHbIe Tpyibl, BBI- 
‘$Ka3bIBasoch px4oM aBTopos (?, 11, 1”), ofHaKO HHKAKHX JKCIMepHMeHTAaJIbHbIXx 
JOATBepKTeHuH UX CyMeCTBOBAHHA MH OWeHKH UX KOJIMYeCTBa He MpHBOAMJIOCD. 
3 mocteqHee Bpema (1%) OblmM OOHApyKeHbI MOMOCLI BaJIeHTHLIX KOoNeOaHHli 
DJH-rpynn u yechopMalvoHHElX KosleOaHuli BOI B H.-K. CHeKTpe NOrJIOMLeHHA, H3- 
MepeHHOM Ha TieHKax 43 TiOe, NporpeTHX B HHTepBate TemMepatyp 25—190°. 
C yBemuueHuem TeMnepaTypb OOpa6oTKH oOpa3ioB oT 25 Ao 260° yrenbuEIe 
BeJIM4HHEI NMepBH4YHOU acopOUuMH B HavabHOH YaCTH W30TEPMBI BO3pacTaloT 
‘puc. 2). Panee mpu uccmeqoBaHHu alcopOunH apoB BOB Ha NwIeHKaX JBYOKH- 
tH THTaHa aBTopHt (11) TakxKe OTMeYaIH pocT afCOopOlUHOHHOM AaKTHBHOCTH C 
yBeH4eHHeM TeMMepaTypbI OOpaboTKH oOpa3ua. V3 puc. 2 BUAHO, 4TO U30- 
TepMa Ha HpoKawieHHoM mpu 260° o6pa3sue TiO, MoYTH BTpoe BBIIe CcooTBeT- 
*TBylOllleH H3OTepMbI Ha CHsIMKaresie K-2, OOmaqaiouleM MpakTHyecKH TaKOH Ke 
seIMUHHOH CTeneHH rugpatanun (°). Tlocze BEiepxKuBaHHA OOpa3sOB B TeYeHHe 
2 cyTOK B HACbIII,eCHHEIX MapaX BOJbI, KaK HM B paOoTe (4), HaOmofaacb HeO5d- 
JaTUMad alcopOuHa. BerwunHE! HeoOpaTHMoH alcopOmHH BO3paCcTaloT C yBe- 
TM4eHMeM TeMneparTy ppl o6pa6oTKu o6pa3nos (150° 6,4 wM/m?, 260° 7,75 uM/m’). 
3 paccmaTpHBaemMolH oOacTH TeMMepaTyp BeHUHHDI HeoOpaTuMoii ancopOunn 
aa TiOz 6omee uem B 5—10 pa3 MpeBocXOAAT COOTBETCTBYIOUIHe BeIMYHHbI MA 
kpucrasmu4eckoro Kpemuesema (*°). [Ipoueccer Jeruapatauuu uM peruapaTaluu 
oOpaTumyl. Kak BHHO M3 pu. 2, HadaMbHbIe Y4aCTKM H3OTePM BTOPHYHOH at- 
‘opOuMN Ha OOpa3iie, MpoKameHHoM mpH 260°, yROBMeTBOpHTeMbHO yKJaJbI- 
3alOTCA Ha OOpaTHMy1O H30TepMy JIA HCXONHOrO OOpa3sua. Mutepecno oTMe- 
‘Tb, YTO perHApaTaluaA MOBEPXHOCTH JervpaTHpOBaHHbIX MpH paccMaTpHBa- 
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eMbIX TeMIlepaTypax OOpa3ilOB MpoTeKaeT NOMHOCTHIO yxKe MPH HU3KHX yIIpy 
rocTtax napa. Kak BHJHO 43 pHc. 2, NpakTHYeCKM NpH HYVIEBOM JlaBJIeHHM U3 
TepMbI afcopOuHu Ha OOpasuax, oOpaCoTaHHEIx pu 150 u 260°, jocTurato 
3Ha4eHHi, OH3KUX K OTMeEYCHHBbIM BbIWe BeEJIHYHHAM HECOpaTHMOH alcopOunH 
BameTHOroO YMeHbUIeCHHA CKOPOCTH NOroueHHA NapOB BOLI B 310M YaCTH W380 
TepMbI He HaGsMIOAaOCb, B MpPOTHBOMOOKHOCTh perWApaTauMu MpoKaJIeHHbl 
KpeMHe3eMOB, Tle Mpowecc perHApaTauwHH MpH HH3KHX aBJIeEHHAX MpoTeKka 
Kpaline mMegyienHo (™). JlerkocTb, C KOTOPpOH NOBepXHOCTb OTMaeT CBO BOL 
H CHOBA per paTHpyeTca, YKa3biBaeT Ha OTCYTCTBHe CYUeCTBeEHHOH NepecTpow 
KH pelleTKH MOBepXHOCTH B 9TOM HHTepBale TeMnepatTyp. 

C ypeuuenheM TemMepatypbl MpoKaMBaHHa Bpilue 460° ylenmbHad MoBepx 
HOCTbh OOpa3a HCMbITLIBAeT pe3KOe NaeHve. SHaYHTeMbHOe COKpalleHve TO 
BepXHOCTH TIpH BbICOKHX TeMMepaTypax HaOsOJaocb paHee B paOoTax (?,”*) 
I]puunny Takoro coKpalleHHA aBToppi (*) BHAT B da30BOM MpeBpauleHHU 
mponcxoyswem B COpasue. Kak H3BeCTHO, (asOBbIH Nepexo HH3KOTeMNepa 
TYpHOH MognprKaunn TiOs — anata3a B Oomee ycToliuMByio MO2M@uKallHIo 
PYTHA MpovCXOAHT MpH BbICOKOM TemMMepaType. B «autepatype (1°) mpu 
BOJATCH pa3JIMUHble 3HAYEHHA JIA TemMepatTypb!l STorO Mepexoga (oT 825 4 
1000°). Astoppt (°,°). cmpaBeqIHBO OTMe4aIOT, YTO MepecTpoHka pelieTKH 
CTpyKTYpy PyTHJla HAYHHACTCA Ha NOBEPXHOCTH MPH 3HaYHTeJbHO Coulee HH3KHX 
Temnepatypax *. B wHTepBasie TeMNepaTyp, COOTBETCTBYIOWEM pe3KOMy H3™ 
MCHEHHIO YeIbHOH MOBepXHOCTH B YeTbIpe pasa (puce. | 6), comxepxanue 
CTpyKTypHOH Bogp B | Fr OOpasija yMeHblaeTCA HesHayHTeIbHO (puc. 14a). 
PaccuuTaHHoe Ha eMHHLLY MOBeEpXHOCTH cOfepKaHnke CTPyKTYpHOH BOLI ee 
3TOM HeCKOJIbKO BoO3pactaeT (pvc. 1¢). HaOmofaemoe noBbllieHHe KOHIEH 
TpallHH CTPyKTYPHOH BOLI Ha MOBEPXHOCTH, BepOATHO, CBA3aHO Cc nepe- 
CTpoOHKOH MOBepXHOCTH aHaTa3a B Ooslee NOTHYIO CTpyKTypy pyTHua. He- 
OOXOAHMO OTMeTHTb, 4TO MIpH STHX %Ke TemMepaTypax HaOsIOaINCb peskHe 
H3Me€HeHHA B KaTaJIMTHYeCKOH AKTHBHOCTH HW H30HpaTeJIbHOCTH KaTaJIH3a Ha 
TiO, (?). Hamm skcnepHMeHTaJIbHbIe Pe3yJIbTATbI XOPOWO cormacyrorca C WaH- 
HbIMH (") H MOJTBepxKaloT TOUKY 3peHHA aBTOpOB (*) O poNH NoMHMOpdHHIx 
mpesBpauleHHit B TiO, Ha dH3HKO-XMMHYECKHe CBOHCTBAa e€frO NOBEPXHOCTH. OTH 
JaHHbIe MOKA3bIBAaIOT, UTO NOBEPXHOCTHbI€ CBOKCTBA — YYBCTBHTeIbHbIH HHH- 
KaTOp Ha IIpOHCXOAAWIMe B TBEpOM Tele *asoBble MpeBpalieHHaA. 

C yBemwueHveM TemMnepaTypbl NpoKaJIMBaHHA BbiWwe 6UL° mpovcxoZHT JaJb- 
Helwan JlerHipaTauua noBepxuoctu. Ilpu Temmepatype npokasHBaHua 400° 
oOpaseu TiOz HauHHaeT 3aMeTHO CepeTb. B mpoxyKTax JeruapatTauHu np STOM 
o6HapyxuBaeTcaA HeOoNbUIOe KOMHYeCTBO (0,2—O0,3 uM/m*) ra3a, HeBbIMep3ato- 
wero B JIOBYWIKe C KHAKHM a30ToM. Kak noka3aHo B HCccemoBaHHAX (),1%), 
IIpH MpoKaJIMBaHHH TiO, HMeeT MeCTO BbiJeeHHe KHCJIOpona HU, OOpaTHO, KHCJIO- 
pO MoxeT norsiowjaTbca OOpa3siOM Mp BbICOKHX TeMnMepaTypax. ABToppr (*°) 
CUNTAIOT, YTO IPH BLICOKHX TeMMepaTypax KHCJOPO BbIZeAeTCA 3a CUeT Mepe- 
xoga TiOz B okvcb THTaHa TiO. Xumuyeckni at.anH3 Hatwero oOpasua, mpo- 
KasieHHoro mpu 1100°, noka3an HamHuNe OKOO 0.3% TpexEameHTHOrO THTaHAa- 
HOHOB JBYXBaJIeHTHOFO THTaHa, B MpOTHBOMOMO*RKHOCTh (1°), He OOHApyKeHoO. 
Vsmepeuna ('*) MarHuTHBIX CBOHCTB NMoKa3a/iM, YTO Mp BoccTaHOBeHHU TiOs 
Ha MOBepXHOCTH OOpa3yeTCA MOCTATOUHO BbICOKaH KOHUEHTpauvaA HOHOB Ti?*. 
TlocnequHuit BXOJUT B COCTaB IpHpolHOoro MHHepasa aHocoButa (7°,74), 

B HacTosilee BpeMA TPYAHO JaTb CKOJIbKO-HHOYAb NOJHYIO HHTeplipetTalHio 
IIPHPOMb! BOLL, BLIZeIAoUleHCA H3 ABYOKHCH THTalla NpH ee NpoKaJMBaHHH. 
Aptoppl (°) Ha3bIBaloT BOY, COMepxKalilytocaA B UWBYOKHCH THTaHa, «<OCMOTHYeCKH» 
CBASAHHOH BOOM. OHakKO pacTBOpeHHe BOJbI B MIOTHOH pelieTKe aHaTa3a 
KaxKeTCA MaJIOBEPOATHBIM. KpuctasJIoruipaTHbix (opM B psy aHaTa3 — pyTHA 
He H3BecTHO. Bowee BepOATHO MOBEpXHOCTHOR NPOHCXOMMEHHE BbIMeIMAIOULEHCA 
u3 11O2 BOJbI. Ha 9TO yKa3bIBaeT OTCYTCTBHE 3aMeJVICEHHOH KHHETHKH MOTVIOWe- 
- * Tipu uccnenopanun qasoporo mepexona y-AlOs; B a-AlgOs 6bim0 moKa3aHO, YTO Ha 
pe ey NepexO HaYHHaeTCA MPH 3HAYHTe/IbHO OoMee HH3KHX TeMMepaTypax, 4emM B OObeEME 
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{MA BONbI, KOTOpad MpOHvCXoLUT pH Auddy3uu Napa BHYTpb peleTKH TBepJoro 
tena. ATombI T! B cTpyKType TiOz HMeroT KOOpAHHalMOHHOe YHcIO 6. Ha no- 
3EPXHOCTH KOOPAMHALWMOHHAA Cihepa THTAHOKHCOpOMHbIX OKTaZ{poB OyzeT 
jeHacbiileHHOH. Corsacuo (*) oONTHMaJIbHaA 9KPaHupOBKa HOHOB Ti MoxKeT ObITb 
ICyulecTBJIeHAa, B UACTHOCTH, KaK 3a CUCT HX HACHILCHHA BaJICHTHO CBASAHHbIMH 
"MAPOKCHJIbHBIMM TpynmaMu, TaK HW 3a CueT MOWICKYJ BOAbI, KaK 9TO HMeeT 
feCTO B CJITy¥ae OKHCIOB SiOe u AlzOs ('°, 1”). C noppmueHHem TemMepaTypbi mpH 
IpOkaIHBaHuu OOpasia B NepByto OYepenb OyNeT yHaNATbCA KOOPAMHAWMOHHAA 
soma. Tipu fanbHeliwiem yBeHYeHHH TeMMepaTypbl, KOra Ha NOBepXHOCTH 
fauHeTCA PasoBblH Mepexoy, CONPOBO*KAaloulHica AeopMalvei HW 3aTeM Nepe- 
Tpowkoit pemeTKH aHaTa3a (*), OyyT yNaiATbcA TakxKe Ooslee MpOUHO CBA- 
jJaHHble C NOBEPXHOCTbIO FHAPOKCHIbHbIe rpynnbi. B oOacTH BLICOKUX TeMme- 
\ATYP YMeHbIUeHHe CTENeHH FHApaTauWH MOBepXHOCTH B H3BECTHOH Mepe MOKeT 
jbITb TAK2KE CBAZAHO C H3MeHEHHEM BaJleHTHOCTH HoHa Ti**. Hanmune ctpyKtyp- 
{OH BOJbI Ha MOBepXHOCTH BNJIOTb NO TemMNepaTyp, MpH KOTOPLIX MpoTeKawoT 
faTasIMTHYeCKHe MpoOLecchl, HEOOXOMHMO YUYHTbIBATb NpH paCCMOTPeHHH 9uIe- 
fe€HTapHOro KaTasIMTHYeCKOrO akTa. Bo3MOxKHO, YTO, Hapsyy C paccMoTpeH- 
fbimm B (°) cxeMaMH KaTaJINTHYeCKHX peaKUHH pa3sIOKeHHA CNupTa Ha Mo- 
@pXHOCTHBIX aTOMaX KHCJIOpowa MH THTaHa, peaKUMA JerMypaTauHH ciupTta 
fO%KET MPOMCXOAUTh TakxKe NyTeM OOpas0BaHHA NMOBEPXHOCTHBIX S(PHpOB, pH 
SAMMOLelicTBHH MOJIeKyJI CNHpTa C FHApOKCHaMH, NOBepXHOCTH, Kak 9TO, 
(anpuMep, MpOucXOANT B peakKUMAX ReruspaTauMH CNHPTOB Ha AaJIIOMOCHJIN- 
latax (78). Supple coeqnHeHHA Ti xopouio H3BecTHBI. B TeopeTHuecKUX pac- 
eTaX 9HEPrHH aCOpOWHOHHbIX B3aHMOJeHCTBHH, KOTOpbie aBTopbl (1, *) co- 
lOCTaBIAJIH C BeEJHYMHAMH TenJOT acopOuHH, HW3MepeHHbIMH Ha OOpa3ilax 
26paCoTaHHbIX MIpH CpaBHHTeJIbHO BbICOKHX TeMMepaTypax), He YUHTbIBa- 
WCb Mpouecchl rH{paTaunu, MpoTeKaiclve Ha MOBepXHOCTH, HM H3MeHeEHHA Ba- 
@€HTHOCTH 4“acTH HOHOB Ti**. CnefyeT OTMeTHTb, UTO pacCMOTpeHHe SHEprHH 
ficopO6uHu Kak JIOKaIbHLIX B3aHMOJeEHCTBHH agCOpOMpoBaHHOH MOJIeKYyJIbI C 
loHaMH pelwueTKH TiOz Bpxg mH cTporo. B cayuae TiOz, aBsstouleroca Nosty- 
pPOBOAHHKOM (1°), HeCOXOMHMO pPaCCMaTPHBaTb aNCOpOHpOBaHHble MOJIEKYJIbI H 
leleTKy ajcopCeuTa Kak e2MNyIO KBaHTOBOMexXaHuyeckylo CcHcTemy (°*). 

ABTOpbI BbIpaKaroT ruryOoKylo GnarofapHoctb C. Tl. Mounopy 3a npexoctas- 
leHHe OOpa3uo0B H HX aHaJHs. 
MockosckHH rocyfapcTBeHHbI YHHBepCHTeT i Tloctynuao 

um. M. B. Jlomonocora eros 
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PHZSHYECKAA XHMH 


H. C. TAPH®bSAHOB 


O CBEPXTOHKOM CTPYKTYPE JIMHHM 9.1.P. B BOAHbIX 
PACTBOPAX COJIEM v2* 


([Tpedcmaeaeno axademuxom A. E. Ap6ysoeum 19 I 1961) 


B %XHAKHX pacTBOpax cCOJIeH MapaMarHuTHbIX HOHOB 3JIEMeHTOB rpynn 
*Keslesa CBEPXTOHKaAd CTpykTypa (c. T. c.) MHHHM SMeCKTPOHHOTO NMapaMarHu 
HOrO pesoHaHca (9. Il. p.) B YCIOBMAX CHJIbHbIX Moe UCCIefOBaHa TOJbK\ 
quia Mn?*, VO?* nu Cu?* (#8). Jlannpie mo c. T. c. B *KMAKUX pacTBopax Ha 
pyrux MapaMarHuTHbIX HOHOB STOM Tpynnbl He Ob MOyueHbI HOO u3-3 
6ONbIOH WHPHHbI JMHMM 9. 1. p. (Co?*, V3+), mH60 u3-3a MasocTH MarHATHEI: 
MOMEHTOB silep. | 

Harm uccleqOBaHHA 9. . p. uoeTOBbIX pacTBOpoB comeH VCl, mpou3Bo 
yMusiucb Ha uactoTe 9598 Mru B unTepBane Temmepatyp 295—400° K. B xa 


Pp 
| 500 spem. 


0 4— 


Puc. 1. CnexTp c. T. Cc. JMHHH 9. nT. p. pacrBopa 0,05 m/a VCis 
B Boye; V=95098 Mru, T=400°K 


yeCTBe PaCTBOPHTeJIel HCHOJIb3OBaaCb BOa, CHUPTb! Hh riMuepHH. Meccnezye 
MBI pacTBOp 3allaHBaJIcA B CTeKIAHHYyIO OapomMeTpHyeckylo TpyOKy co cne 
WHaIbHBIM HarpeBaTeJIbHbIM YCTPOHCTBOM, KOTOPad 3aTeM NOMelaach B yd 
HOCTbh MA@PHHTHbIX CHJIOBbIX JIMHHH IIPpAMOYroJIbHOrO pesoHaTOpa Hy 3. Metro 
j\ukKa 3THX H3MepeHH onucaHa B paooTe (*). B BofxHbIX pacTBopaxVCl, B npele 
jax KoHueHTpawuH 0,5—0,05M/a1 mp KoMHaTHOH TemmepaType HaGsmojaeTecs 
@MHCTBEHHad JIMHMA 9. 1. p. c mupHHoK AH = 800 apcr. c d@aktTopom cneK 
TpockonMueckoro pacijeneHua g = 1,96 + 0,01. Ulupuna sto muHuM onpe 
WeuseTCA HepaspeuleHHOH c. T. C. 
IIpu noBbiweHHu Temiepatypbl pacrBopa qo 400° K yyasocb oOHap yxKUTI 
8 MMKOB MO“TH M30TPOMHOH Cc. T. C., COOTBETCTBYIOIHX AepHomy cnuHy J = 
= */2 V1, Bun cmekTpos c. T. c. upH 400°K B mpefenax konueHTpanun 0,5— 
0,05 m/a mpakTuuecku He MeHseTcH. Kak BHHO M3 puc. |, cmeKTp c. T. c. pas 
peluaeTcA HeMOJIHOCTHIO. | 
CuelyeT OTMeETHTb, UTO IPH HarpeBaHuu pacTBoposw VC}, CHJIbHOrO OKHCJIeHHS 
He MpOHCXOAUT, TaK KaK Np NOBTOPHOM NOBHILIEHHH WIM NOHWKeHHU TeMne 
paTypbI COOTBETCTBYIONLAA HHTCHCHBHOCTb JIMHUL 9. 1. p. WpakTMyecKH coxpa: 
HAeTCH. ) 
Tpacduyecknii aHaiH3 cieKTpoB moKa3a, uTO wapHHa AH kommoHeHTh 
c.T. Cc. JHHuH Hormomenua VCl, 0,05m/1 B Boxe npnx T = 400° K coctasasne 
~ 100 sper. Jina KomHaTHOH TemnmepaTypbl WHpHHa HepaspeWIeHHbIX KOMMO 
HeEHT C. T. C. JomKHA ObITb ~ 300 apct. TlomoweHne 8 pesoHaHCHbIx JIMHH 
c. T. C. MOXKeT ObITh OMMCaHO BbIpaxkeHvem 


2 


3 A 4 A3m , 
H” = Hy — Am— 5p UI (I +-1)—m]— 5 QM — 1): (1 
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en 


“? 


}iecb {1° — pesoHaHcHoe 3Ha¥eHHe cTaTHYeCKOro MarHuTHOro noaa H, A — 
KOHCTaHTa CBepXTOHKOrO paciienueHua, m uv M—marHuTHble KBaHTOBble 4WHCsa 
hv 


3 


wpa M 3JIEKTPOHHOHK oOoOJIOUKH HCCJIELYEMOrO HOHA COOTBETCTBEHHO, Hiss 


kOpolee Coriacve C OMNBbITOM ObIIO MoyyeHO mpuH 3HayeHHAX A= 96 9apcr. u 
17 = 1,965 + 0,002. YpaBuenne (1) BerrekaeT u3 OOmleli Teopuu cTpyKTypbl JIM- 
HM MapaMarHuTHOrO peSOHaHCa MPM AOMyUleHHM, 4TO TOHKHe pacijeneHuA 
MMH, OOA3aHHbIe JeHCTBHIO JIOKAJIbHBIX 3JIEKTPHYeCKUX Movel, OTCYTCTBYIOT 
AIM BECbMa MAJIbI 10 CpaBHeHMIO CO CBepXTOHKMM pacilelieHHem. 

B HEKOTOPHIX TBEPAbIX PacTBOPAax come V2", Hmerollero OCHOBHOe cocTo- 
aHMe * Pj KOHCTaHTa TOHKOFO pacilenvieHua OobIuIe HIM CpaBHuMa C KOH- 
eranto A. B sTux TBepAbIX pacTBOpax g-cbakTop U30TpoMeH. 

B BoyHbix pactBopax 0,05 m/a VCle wupnuuHa AH komnoneHt ¢. T. c. JIMHMi 
). Tl. Pp. MOUTH Ha NOpAOK Oosbie NO cpaBHeHuio c AH KOMMOHEHT C. T. C. 
B COOTBETCTBYIOWHX MO KOHICHTPalWH BOLHBIX pacTBopax Mn?* nu VO?*. Ilo- 
STOMY MPHXOLUTCA JeMaTh MpekMOMOKeHHE O TOM, YTO B (PHOJIETOBbIX BONHEIX 
pacTBOpaX coe VCle wiapvHa KOMMOHEHT C. T. C. OMpelemaeTCH B OCHOBHOM 
OHKMMM pacilenieHuAMH. STO mpelnosomwKenne TakxKe OODACHHET oTcyTCTBHe 
KOHICHTp alMOHHOH 3aBucHMocTu WupuHb! AH KOMMOHEHTHIC. T. C. JIMHMH 9. M1. p. 
B pactBopax VCle. Mp cunTaem, 4uTO 31eKTpH4ecKoe Mose Ha HOHE V2*B duose- 
TOBLIX BOAHIX pacTBopax VCl2 umMeeT B OCHOBHOM KyOUUeCKyI0 CHMMETPHIO C He- 
Sobol MpHMecbio MoJIeH OCeBOH CHMMeTPHH,  CO3aBaeMbIX HECKOJIbKO 
HCK@KEHHBIM OKTASIPOM BOLE BCNecTBHe addektTa Ana— Tenmepa. Oru 
SJIEKTPHYeCKHe MOJIA FBHXKeEHHA ycpeHAIOTCA He MOsHOCTHIO. Kpome Toro, Ha 
HoH V** HakdjampiBaeTcH TakxKe HeOou/bUaA MIpHMech Mosel Oosee HUSKOM 
CHMMeTPHH, OOASAHHBIX JelCTBHIO YaACTHIL BTOPOM KOOPAUHAWMOHHOM chepet. 
[lo Mepe MoBbIlIeHHA TemMepaTypbl pacTBopa 3TO KpUCcTasMMYeCKOe Mole HU3- 
/KOM CHMMeTpHH Ha HoHe V2* ycpeqHAeTCH ABHXKeHHeM H JIMHMA 9. TI. p. Cy2KaerTca, 
| B CHMpTOBbIX H TvIHIepHHOBbIX pacTBopax VClz B HHTepBajie T = 295— 
400° K awnuio 9. 1. p. He yaiocb oOOHapyxKuTS. Takas Ooubilad WIMpHHa 9TUX 
MHA B YKAaSAHHbIX OPraHHYeCKMX PaCTBOPHTeIAX OObACHACTCA HAMMYHEM CHUIb- 
HOH aKCHaMbHOM KOMMOHEHTEI KPMCTasMYeCKOFO MOA, KOTOpan OO#3aHa HOH- 
HbIM MomeKystiam (°, 1°). 
| B 9THX opraHHyuecKHx paCTBOpHTeAX B MepeoxsaxKeHHOM COCTOAHHH y]a- 
loch OOHapyxxuTb auto 9. 1. p. c. AH = 1000 apcr. (1, 1%). 

_ Hakonelt, cmeqyeT OTMeTHTb, 4TO KOHCTaHTa A B BOHbIX pacTBopax VCle 
IMMeeT TY 2K BEIMUMHY, UTO HM B TBepsLIxX pacTBopax cone V2" (3) w Ha 22 apcr. 
MeHbule, ¥eM A B BOJHBIX pacTBopax VOCI,(74). 

B 3akmioyeHHe aBTOp BbIpawkaeT OnarogqapHoctb B. M. Kospipesy 3a 

oOcyxeHve pesymbTatos u H. ®. Ycauepol 3a NOMOUIb B IKCHepHMeHTe. 


@MVv3HKO-TeEXHHYCCKHH HHCTHTYT Toctynnio 
Ka3auckoro duiuana AKkafemHu wayk CCCP FF © 1961 
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PH3HYECKAA XHMHA 


A. B. EPMOJIMHA, JI. A. HTOHHH, JI. A HOCOBA, 
H. H. ®APBEPOBA u K. H. BJIACOBA 


K BOMPOCY O CBA3M MEXAHHYECKHX CBOHMCTB 
KPHCTAJJIMYECKHX MOJIMMEPOB C HX HAAMOJIEKY JAPHbIMM 
CTPYKTYPAMH 


(ITpedcmaeaeno axademuxom B. A. Kapeunoim 6 I 1961) 


CrpyKTypHble, rlaBHbIM 06pa30M 3JIeKTPOHHOMHKpOcKOMMYeCcKHe, HCCJeO- 
BaHHA ToceqHuX eT (1~’) nNoKa3aIH, YTO NOJIHMepbI NpeACTaBAIOT CO6OH He 
XaOTHUeCKH MepelyTaHHY!O CHCTeMY’ MOJIEKYJIAPHbIX Lene, a BLICOKOyNOpsAO- 
yeHHylo CHcTeMy Mayek. Hapsay c naykaMH B psie KpHCTamIM4YeCKUX MOJM- 
MepoB HMeeTCH YaCTb BelljecTBa, HaXOJAUlaACA B TOOyJIApHOM COCTOAHMMK. 
TlomuMepuble Nauku, Oyqy4yn He3aBHCHMbIMH CTPYKTYPHbIMH eAMHHIaMH, CrO- 
COOHLI OOpa30BbIBaTb MOpdosorMyecKkHhe (opMbl Ooslee BbICOKHX TMOpAAKOB. 

OueBudHO, YTO MAKpOCKONMYeCKHe CBOHCTBA MOJIHMepHbIX MaTepHaJlOB TeCHO 
CBA3AHbI He CTOJbKO C OTHOCHTeEJIbHOH JOeH ynopsAJoyeHHoro H HeyMopsoueH- 
HOrO MaTepHasla, CKOJIbKO C BO3HHKHOBeCHHEM HM pa3BHTHeM B MOMMepe Tex 
WIM HHbIX BTOPHYHbIX CTpyKTyp. OOpa30BaHHe NayeK MOJIeKyJI C OMpezeseHHOH 
yNOpsOuUeHHOCTHIO LWenNeli, BOSHHKHOBeHHe NaACTHHYATLIX OOpa3z0BaHHi U Apy- 
rHX HaJIMOJIe@KYIAPHbIX CTPyYKTYp ABIACTCA BaKHBIM (PaKTOPOM, B 3HAYHTeJIb- 
HOH Mepe OlpeeuIAIOWJMM MaKpOCKONM4eCKHe, B YaCTHOCTH MeXaHHyeCKHe, 
CBOHCTBa TOJIMMepHbIX Ted, 

Hamu clemaua NOombITKa Ha MpvMepe NomMaMHAHOK CmMosb 68 conocTaBHTb 
HeKOTOpbie CTpyKTYpHble H MeXaHH¥eCKHe CBOHCTBa C TeM, 4TOObI BbLIACHHTb 
OTHOCHTEJIbHYIO POJIb MeCTHOM yMOpAMOYeHHOCTH CerMeHTOB («CTeMeHb KpH- 
CTaJIJIMYHOCTHY) HM BTOPHYHBIX HAJMOJIEKYJISpHLIX CTpyKTyp B oOMpeseweHHu 
MaKpOCKONHYeCKHX CBOHCTB NomMMepos. B kayecTBe OObeKTA HCCIEROBAHHA Oba 
HCNOJIb30BaHa TIPOMbIUWIeHHaAn MOMMAaMHAHaA cMosa 68 (NojMrekcaMeTHJeH- 
ceOallHHaMH]), WHpOKO MIpHMeHsIOWladcA B Te€XHHKe, B YaCTHOCTH JA u3ro- 
TOBJICHHA NOXWHMHAKOB CKOJIbKeEHHA, HK XOpOWO paOoTaroulad Ha M3HOC. O6- 
pa3ubl B Bue OpycoukoB 4 X 6 X 55D MM OTJIMBaJIMCb NOX WaBJIeHHeM Ha JIMTb- 
epolt MawHHe JIM-3 no OObIMHBIM TEXHOJIOFHYeCKHM pe?*KHMaM JIMTbA H 3aTeM 
MowBeprasucb TepMHYecKOH OOpaOoTKe B HHEPTHbIX Cpefax (CHJMKOHOBBIX Mac- 
JlaxX) pW pa3JIM4HbIX TeMMepaTypax H BpeMeHaXx BbIepxKKH. Jia Kako cepHu 
oOpasuoB MpoOBosNacbh OUeHKa M3MeHeHHM Kak «CTeMeHH KPHCTasIM4HOCTHD, 
TaK HM CiepoOJHTHOH CTpyKTypbl NomMamuya. 

«CreneHb KPHCTAJIMYHOCTH» OeHHBaslacb, KaK OOLMMHO MpHHATO, MO HH- 
TerpaJIbHbIM HHTCHCHBHOCTAM HaHOovlee XapaKTepHbIX MHTepcdepeHuMi Ha KpH- 
BOH HHTCHCHBHOCTH Ucceqyemoro oObeKTa. KpuBbie HHTeHCHBHOCTH MO yrsiaM 
pacceAHHA PeHTTeHOBCKUX Jy4elH HAMH 3aMHMCbIBaJIMCb Ha PpeHTTeHOBCKOM 
audpaktometpe YPC-50-M c ucnomb30BaHveM PUNbTpOBAHHOFO MeLHOFO H3Jty- 
yeHua. CcbepoJuTHy1o CTpyKTypy OT MomHaMHa Moya C NOMOLLbIO MUKpo- 
(POTOCbeMKM NMOBepXHOCTH OOpa3ia, KOTOPaA MpeABapHTeMbHO MOHpoBalach 
M 3aTeM TpaBHlacb TpHkKpe30/I0oM. Mukpobotorpapuu moBepXxHOcTH oOO6pa3ioB 
NOJyuasIMCb C MOMOLbIO MeTaJorpapHyeckoro MuKpockona MMM-8 np 
1000-kpaTHoM yBerM4eHuM. OfHOBpeMeHHO KaxKad Cepva OOpa30B HCMEITEI- 
BalaCb Ha M3HOCOCTOHNKOCTb, KOTOPaA OMpeAeAacb Kak BeIM4UMHAa, OOpaTHaA 
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|H3HOCY (H3HOC OleHHBasicA No MoTepe OObeMa NPM MCTHpaHHH), Mo ceTKe Ha 
ACIbITATeMbHOH MawiHHe THNa Tpaccem. 
B kauyecTBe TeXHOJIOTHYeCKHX pexKHMOB TepMooOpaboTKH GObIIH sda 


7 


HuKasia yxKe nocuie 15 Mun. mporpesa. Jlanbueliasa TepMooOpaboTKa BBbI3bIBaa 
(MOCTelMeHHOe COBepwWeHCTBOBAHHe peHTTeHOBCKOH KapTHHbl, XapakTepH30BaB- 
Welca SaMeTHLIM pocToM HHTepdepenunt (100) uw (010), a cneqoBatebHo, u 
«cTelleHH KpucTanMunoctu». IIpu 9TOM cfetaHO MHTepecHoe Ha6sm0JeHHe, 
4TO TIpH OobIIMX BpeMeHaX MporpeBa MExK]y pedexcamu (100) u (O10) tTpn- 
KIMHHOH suelHKH BHOBb MOABAAeTCA MHTepdepeHuNA, XapakTepHaA JIA TeK- 
CaroHambHOH ayetiku. Ilocne 8 4ac. mporpeBa npu 190° u 12 uac. mpu 150° 
pocT KpHCTaMMUNOCTH NMpekpaluasicA WH OULYTHMBIX H3MeHeHHM B CTpyKType, 
MO PeCHTTeHOBCKHM JaHHbIM, He HaOJOJaocb BIMOTb Wo 30 uac. TepMooOpa- 
ie 


ComoctTaBJieHHe CTpYKTY pHBIX JaHHBbIX C pe3yJIbTaTaMH HCIBITAHH NoOMaMHya 
/Ha H3HOC MlOKa3aJ10, 4YTO He CYMECTByeT KaKOM-1HOO ONpeyeeHHOH KOppeAUHH 
MExKTy «CTeMeHbIO KpHCTAaH4YHOCTHY H H3HOCOCTOHKOCTbIO MacTMacchl. Tak, 


‘He ofMHakoBHI. Jia OOpa3uoB, KOTOpbie Np AIHTebHOH TepMooOpaboTKe yxKe 
He W3MeHAIUM 3HaueHHA «CTeMeHH KpHCTaMNYHOCTH, HaGOZamoch 3aMeTHOe 
MCHWKeEHHE M3HOCOCTOHKOCTH B 3aBHCHMOCTH OT BpeMeHH TporpeBa. 

' IlpeqBaputenbuble uccsieqoBaHHA NoKa3aJiu, 4YTO HaHOoJIbUIy!Io CONpoOTUB- 
}AHeMOCTb U3HOCY HMeIOT OOpa3sibl, CPepoOMHTHbIe OOpasoBaHHA KOTOPbIX XapaK- 
ITepU3yIOTCA OMHOPOAHbIM pa3sMepoM B NMpefenax 2—3 jt. Takum oOpa3om, cy- 
‘MecTBeHHY!IO POb MIpH H3HOCe NOMMAaMHJa UrpaeT OMHOPOMHOCTb, pa3sMep H 
TOHKAA CTPyKTypa HaMOsIeKyJIAPHbIX OOpasoBaHHi. IlostomMy npv H3y4eHHH 
‘CBA3H Me@XaHHUeCKHX CBOHCTB CO CTpyKTYpOH KpHCTasWIMYeCKHX TOJIHMepoB 
BayKHOe 3HaYeHHeE HMeeT BLIACHEHHE POJIM BTOPHYHbIX HaXMOMeKY/APHbIX OO- 
‘pa3soBpaHui B POpMHpOCBaHHH STHX CBOHCTB, 

'. AsBtTopbl BbIpaKdaroT riyOokyio OnarofapHocTb akay. B. A. Kapruny 3a 
“o6cyxeHue pe3yJibTaToB, a TakoxKe C, b. Patuepy 3a Momoulb B paoorTe. 


Hay4Ho-ccienopaTesIbCKHH WHCTHTYT Tloctynuso 
wilacTHuecKHX Macc 15 XII 1960 
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1B. A.Kapruu, H. ®. Bakees, X.Beprun, JAH, 122, 97 (1958). 
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Woxnagm Anxagemua nayr CCCP 
1961. Tom 138, Ne 3 


®PH3HTECKAA XHMHA 


H. H. KABTAPAJISE u B. H. JIBIPHH 


CTPOEHHE MOBEPXHOCTHbIX COEXMHEHHH OKHCH YIFJIEPOJA 
HA MAJWJIAXMM MO AAHHbIM AJICOPBILHOHHbIX H3MEPEHHM | 
WU MHPPAKPACHBIX CIEKTPOB “| 


(IT pedcmaeaexo axademuxom B. H. Cnuyoinoim 30 XII 1960) 


Ancop6uua CO u3y4anacb mp Temmepatypax oT —195° yo 100° u jaBae- 
Huax oT 10~§ no 2—4 10 Mm pT. cT. Ha COAX MasaqHA, KOHCHCHpOBaHHbIX' 
nmpu 1—2-10-" mM pr. cT., HHa Nasaquu, HaHeCeHHOM Ha a9pocua. YcTpolicTBo 
HCHOJIb3OBaHHOM aliliapaTypbl, MeTO,HKa MpHrOTOBJIeHHA CJIOeB, H3MepeHHe 
waBuleHua HM alcop6uvu onvcaHbt pauee (7). OOpasub WA CheKTpaIbHOrO HC- 
CeOBaHWA TOTOBUMCb NpOMHTKOH aspocHla BOAHBIM pacrBopoM PdCle 2H20 

; (*). HaBecku mopowKa aspocnuia 
B 150 mr mpeccopaivcb 3aTeM B 
JMCKH JHaMeTpoM 28 MM Nog WaB- 
gjleHHem 50 kr/mMm?, JIucku moMme- 
WaIHCb B CielHaJbHylO BakyyM- 
Hy!o xKrioBpeTy (*), OTKAYMBAaJIMCb 
mp 300° B Bakyyme 10° wm pr. 
CT. H BOCCTAHaBJIMBaIHCb pH 
300° B aTMocdepe BoLopoxa pH 
yapaenuu 100 uM pr. ct. Okonya- 
TeJIbHaA OUHCTKA TOBepXHOCTH 
NalialwaA JOCTHTaslacbh TpeHHPOB- 
KOH OObeKTa mpH 300° B BakyyMe 
10-> mM pT. cT. B TedeHHe 5 ac. 
29-9 IIponyckanve jMCKOB cocTaBa 
Din ae 30 40 mur +=: 10% Pd u 90% SiOz B o6nacTH 
2000 cm! gocturano 10%. 
Puc. 1. Ancop6uua CO mpu —195° wa caoe Pd _ Pentrenorpaduyeckoe uccste- 
page ee hae eee Eaters pe- jfoBaHve NoKa3a0, YTO NPHTOTOB- 
ee Aneoned aes 2 2. Rpoanasiestenet: ae JI@HHBIM TaKHM OOpa3oM Nasaqun 
pacnpeyesieH B adpocHsie B Bue 
KPHCTaJJIOB C HOPMaJIbHOK rpane- 
IkCHTpHPpOBaHHOH KyOWMYeCKOH pelleTKOH CO CpeqHHM pasMepoM KpHCTaJ- 
nop B 140 A. Cnextppr cHumManucbh mpu 25° Ha ofHomyyeBomM uHtppakpacHom 
cnekTpometpe MKC-12 c npu3moH NaCl. 

Visyyenue aycop6uun CO ua Pd nokasano, uTo ee KauecTBeHHbIe OCOOeHHOCTH 
CXOJHBI C TEMH, KOTOpble XapakTepHbl AIA acopOwHu Bofopoya ua Cr, Fe, Ni, 
Pd (*). axe nmpu —195° oxucb yrmepoga afcop6upyerca Kpaiine Obictpo u 
CKOPOCTb €e Tpy2HO H3MepHma (puc. 1). 3a HepByio MHHYTY Mocse BMycKa ra3a 
noriomaetca cBbIIe 90% oOuero KoMYeCTBa Fa3a, alCopOupoBaHHOrO B OMBITe. 
AxcopOuns NojHoctbio 3aBepmiaeTcs yepes 15—20 mun. IIpu noBpileHHbIx 
TemlepaTypaxX CKOpocTb aycopOuHN eile Coulee BBICOKA. = 

CymMapHas ajcopOunaA mp wccmeqOBaHHbIX TeMMepaTypax cmaraeTcaA 4H3 
MpOwHOK, HeoOpaTuMoli axcop6uuH u cnaGoi, OOpaTumoli aycop6unu. Mpounaa 
afcopOlMA MpoteKaeT ObicTpo, a oOpaTHMan — mpakTu4ecku MrHoBeHHO. IIpou- 
Has alcopOuna CO yMenbilaeTca pH MOBbILWeHHM TeMMepaTypbl, a OOpaTumas 
alcopOlMaA YBeMUMBaeTCA MO Mepe MOBbIMeHHA TeMMepaTypbl WH aBueHus. 
MrHoBenhoe Mpotekanve HM Monat OOpaTMMocTb caGol alcopOuMH mp Beex 
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‘Temnepaty pax MO3BOIHeT paccMaTpH- 
BaTb ee Kak (byHKUMio AaBsenua. Ha- 
wasbHas yacTb H30TepM cilaOol ayqcop6- 
HH CilexyeT MorapudmMuyeckoli 3aBucu- 
MocTu, Halijqennol A. H. Opymkunbi K 
A. H. WWruem (4), a ee Koneqwnaa 
Mactb — ypasuennio JisHrmopa. B ue- 
wIoM (puc. 2) cyMMapHoe Norsoujenne 
MpakTHyecKu He 3aBUCHT OT MoCceqOBa- 
TeIbHOCTH U3MeHeHHM TemMepaTypHl, 
Be or KPHBble ajlcopOuMH, HadH- 
Has ot nu3Kux (—195) FO GonbmHx 
ener (100°) # cHoBa JO HH3KHX, 
Xopouiio BOCIIPOH3BOAATCH. OTH akThI 
KasbiBaioT Ha PpaBHOBeCHbIH XapakTep 
agcopouun. 
» Bewia mpouspesena oleHKa foseu 
pouHol wu cnaGol amcopOmun (ee mpe- 
J HACbINeHMA PaCCUMTBIBAJICA TO Me- 
ten IIpAMOHHEHHBIX aHAMOptbes ypaB- 
euua JlsHrmiopa). Jlomm mpouwnon u 
enacoit afcopOunn (mo mpesewy Haci- 
menus) B CYMMapHOM MOFJIOWIeHHH Co- 
OTBETCTBEHHO paBHEI MpH —78° 92 x 
6%; upu 0° 84 u 16%; mpu 50° 75 u 


p-10~@ 

Mm pm.CiD 7 

tks ; 
2 

6 


Puc. 2. Ancop6una CO (npw mocTroxHHOM 
KosinuecTBe “CO B cucteme) caoem Pd Tou- 
muHow 510 A: 7 — kanu6pospounaa KpHBan 
H3MeHeHHA Rapsienua CO’B peaxtope; 2 — 
H8MeHeHHA flaBsieHux COB npucyTcTBHM 
cnoa Pd; 3 — apcop6una CO na Pd 


95%. B  pa6ote 


EP TN SS + 


1, 


— ve =e are ge an et 


i 2200 2000 
Puc. 3. CnexTp coezunenuit 
OKHCH yrviepoya Ha nNoBepx- 
HOCTH Malvianua: 1 — npu 
gapnenun CO 1,5 mm pr. 
; 2 — mocile oTKauKH AO 
euva 10-4 mM pt. crt.; 
}+— B IIpHCyTCTBHH O2 npH 
BIeHHH 8 MM PT. CT.; 4 — 
e oOpadoTKu Oz mpx 
BIeHHH 8 MM PT. CT. pH 
200° B revenue 5 Mun. 


1800cm™" 


(*) Haligeno, '4To cna6aa ancop6uusa npu0° un gaBnennu 
10> MM pT. CT. cocTaBuseT 5%. 


Ancop6uua CO Ha Masuaquu, naneceHHoM ua 
aspocHyl, COXpaHseT Bce ocoOeHHocTH aycopo6muH 
Ta3a Ha KOHJCHCHPOBaHHBIX CJIOAX MeTasia. B 3ToM 
‘calyuae TakxKe MMeeT MeECTO PaBHOBecHOe cocymlecT- 
BOBaHve NpouHOHK M CaGoh oOpaTumou aycopomun, 
yRelMueHke OOpaTHMOH HM YMeHbIleHHe IpouHOH as- 
copOuHu ¢ poctom Temlepatypb'. OOpatumasn ancopo- 
WMA pH 25° uw paBnenun 2 -10-? mM pr. cr. cocTaB- 
JiseT oKosIO 10%. Hamnune afcop6unu oKucu yruie- 
pola Ha NalNayMM BbIMe KpHTHYECKOH TemMlepaTy pI 
rasa (—140,2°), cymecTBoBaHve npoyHOl u O6paTH- 
MOM 4aCTH BO BCeH HCCeEJOBaHHOH OOacTH Temmepa- 
Typ CBHJeTeILCTByeT O XHMHYeECKOH Mpupoje Morso- 
meHHaA. CymecTBoBaHHe JByX BUOB xeMocopOuHH — 
MpouHon HW cua6oh — no3BoAeT CUHTATb, YTO XeMO- 
COpOMpoOBaHHble MOJIeKyJIbl MOryT HaXOJHTbCH 0 
KpahHeH Mepe B 7Byx cbopmax. Jia uccnelopaHus 
3THX (OPM UCHOMb30BaH MeTOL HHpakpacHoH cnekT- 
pOCKOMMM, KOTOpbIt BilepBble Obl MpHMeHeH K HC- 
CleOBaHMIO MOBepXHOCTHEIX CoesMHeHHH Ha MeTaJ- 
max Tepennupm (°) 4 B MocaeqHee BpeMA HCIOVIb- 
30BaH B padotax Onuexca (’,°) uw Ppa3vosa (°). 

B ciekTpe coequHeHHu OKUCH yruiepoya Ha Mo- 
BEPXHOCTH MNalwaiua uph OouLWMxX 3HAaYeHHAX 
(puc. 3, 1) Ha6mogatoTtca nonocn 2085 uw 1990 cm?. 
OtkaunBanne oOpa3na fo JaBseHua 1074 uM pr. cr. 
YMeHblWaeT HHTCHCHBHOCTb Toyioc WH B CieKTpe Ha- 
OsOMawTCA MOOChI C MakKcuMyMaMu 2085 u 1960 cm? 
(puc. 3, 2). Tlomocbt normomleHua B STOM OONacTH, 
NpHHaiexkauve MpouHO XeMCCOpOHpOBaHHbIM MOVIe- 
Kynam CO, uHa6sofanucb Simmencom (’,°), H Ha 
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OCHOBaHHH CpaBHeHHA ClleKTpa MOBepXHOCTHBIX coeqHHeHHH CO co cneKTpo 
KapOOHHJIOB H3BeCTHOK CTpyKTypbl ObIM NpHNUCaHb! ABYM pa3MUHbIM PopMa 
cBa3H Moslekys CO c noBepXHOCTHBIMH aToMaMH Pd. MoxkHo cunTaTb, 4YTO No.10Cc 
2085 cm! npHHaqiexUT BaJIeHTHBIM KOJeOaHHAM rpynne! CO, cBxA3aHHO! 
OJHHM MOBepXHOCTHLIM aToMoM Pd, Tak Ha3bIBaeMO 
JIMHeEHHOH CTpyKType, a monoca 1960 cm? kone6a 
HHSM rpynnbl CO, cBa3aHHOH C ABYMA MOBepXHOCT 
HbIMM aTOoMamH Pd, Tak Ha3bIBaeMoii MOCTHKOBOH 
cTpyKType. CooTHOWweHHe HHTeHCHBHOCTH Movloc H 
cnekTporpamMmax (puc. 3, 4, /) yKa3bIBaeT, 4TO TIO 
BePXHOCTHbIe CoOeHHEHHA Ha NOBepXHOCTH NaswayH 
CYMIeECTBYICT MpeHMyLecTBeEHHO B BHJI@ MOCTHKOBBI 
cpopm. HW3menHenne cnexktpa (pue. 3, /, 2) npu orka 
4YHBaHHM OOpasya B BakyyMe 1074 mM pt. cT. cBnze4 
TeJIbCTBYeT OO yaJIeHHH B OCHOBHOM JIHHeMHbIX (popM 
' (yMeHbIUeHHe HHTeHCHBHOCTH nNosocHt 2085 cm~4) A 


: 


wacTH Oovlee C1a60 CBASAHHbIX C MOBEPXHOCTbIO ba | 
Kyat CO MocTHKOBOH (popMbI (yMeHbLUeHHe MHTeCHCKB 
HOCTH HW cyBur nonocnt 1960 cm). He ymaetcs Ha- 
OOLaTb OTACMbHOM NOMOChI NOrsoueHuA OOpaTHM 
COpOHpOBaHHbIX MOJI€KYJI, TO-BHAMMOMy, BCJIeACTBHe 
MaJIOCTH BeIHYHH OOpaTHMoi .ancop6mHu mpu uc- 
cleqyeMbIxX TemlepaTypax UW JaBJIeHHAX, a BO3MO%KH 
2200 2000 %00cw’  BCeMCTBHe caOoh AOKaIH3aNHH OOpaTHMo ajlcop- 
OMPOBaHHbIX MOJICKYJI Ha NOBeEpXHOCTHBIX aToMax Pd. 
BC ts ne MD agence Bnyck KHCJopofa IpM faBenun 8 MM pT. CT. H 
HHH OKHCH yrvlepowa Ha o . > 
nopepxHocth’ masviagua: 20 MpaKTHYeCKH He H3MeHAeT CMeKTpa MOBepXHOCT- 
1—nocae orkauku yo 10 ~— HEIX CoeqHHeHHH CO. STo cBuseTeIbCTBYeT O CYleC- 
Ae aD eee, nO er TBOBaHHH B peaKIMM OKHCJICHHA HHAYKIMOHHOPO Me- 
hae or. er np 200" pn PaOna (°). O6pa6orka NoBepXHOCTHBIX CoeqNHeHHH CO 
reuenue 15 mun.; 3—noc- KHCHOpoqoM mpu 200° yckopser aToT mpouecc (pue. 3, 
ae o6pa6otkH B Teyenve 4), B cnekTpe MpH 9TOM OCTaIOTCA MOsOchI Norwowte- 

30 MHH. HHA HeOoMbUION MHTeHCMBHOCTH 1995 uw 2120 cm, 
KOTOpble MOryT ObITb IIpHMHCaHbl OCTABLUIMMCA Ha MOBepXHOCTH COeAHHeHHAM 
CO, Bo3MylIeHHbIM XeMocopO“poBaHHBIM Op. 

PeakllWA MOBepXHOCTHBIX rpymm CO c BoxopoyqoM MmpoxogxHT MejveHHeE 
(puc. 4). B pe3yabTaTe peaKIMM yMeHbilaeTCA MHTCHCHBHOCTb Novoc Norowle- 
HUA JIMHeEHHOH WH MOCTHKOBbIX CTPpyKTYp HM HaOuOJaeTCA HX CMeLLeHFKe B CTOPO: 
HY JJIMHHBbIX BOJIH: TOOCa MOCTHKOBBIX (popM cMmemlaeTca 0 1940 cm! (puc. 4, 
3). CMemlenve B MpOTHBONOMOMKHbIe CTOPOHbI NOMOC NOrOMeHHA MOBep XHOCTHHIX 
coequHenuli CO mpH peakuHAX C KHCOPOJOM M BOZOpOOM HaGwuoMaeTca He 
W)pyrux MeTasax (’) H OObACHHeTCH H3MeCHeHHeEM SJICEKTPOHHOTO COCTOAHHS 
MOLEPXHOCTH MeTaJla BCJIeEACTBHe pa3JIMYNA SIEKTPOHOAKUCNTOPHEIX CBOHCTE 
O. U He, ancop6upyloulNxcA Ha NOBepXHOCTH B Mpowecce peakuHH. 

TakHM o6pa30M, afCopOluMOHHbie JaHHbIe NO3BO/IAIOT pasrpaHHUHTb Cy: 
WeCTBOBaHWe Ha MOBeEPXHOCTH JBYX BYOB afcopOuHH: cia6ol oOpaTuMon F 
MpouHoh HeoOpaTumMonH. Mucbpakpacuble CMeKTpbl ykKa3bIBaioT, TO MpouHe 
alcopOupoRalHble MOJeKYJIbI OKMCH yrviepOfa CYUIeECTBYIOT B OCHOBHOM B BHJE 
MOCTHKOBLIX CTPyKTyp. 

WuctutyT mu3svuecko XHMHH . _ Tlocrynuno 

Axkayemuu aayk CCCP 28 XII 1960 _ 


LWMTHPOBAHHASH JIATEPATYPA 
1H. H. Kastapanse, AH) M4) No 4, 822 | (1957). 9253. ieee 
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Jloxnaagn AkagemMun nayr CCCP 
1961. Tom 138, Ne 3 


PH3SHYECKAH XHMHA 


| B. H. COKOJIOB, H. A. NOATYBHbIN, B. B. NEPEKAJIHH u B. ©. EBJOKHMOB 


NOJIMMEPH3AUMA HHTPOITHJIEHA MO WEMCTBHEM 
7-HW3 JIY4EHHS 
([Tpedcmaeaeno axademuxom H. H. Cemenosoim 20 XII 1960) 


Henpeesibubie HHTpOCCe/MHeEHHA HHTepeCHbl BO3MOXKHOCTHIO MpeBpallenua 
B NOJIMMepHble MaTepHaJibl, CTOHKHe K JleHCTBHIO pa3JIMYHbIX pacTBopuTevelt 
oOJlafaiolive yIOBJIeTBOpHTeIbHOH TepMoctTolkoctTbio. TlomuMepu3alna Mpo- 
cTeviuero HHTpoOaKeHa — HHTpOSTHJeHa NOX BJMAHHeM Bob (1,*), BORHBIX 
CTBOPOB KapOOHaTOB U[eJIOUHbIX H UICJIOUHOSEMEJIbHbIX MeTasI0B (?,°), He- 
TaHH4YecKUX WH OpraHHyecKHX OCHOBaHHH, MpoTeKaoulad MO HOHHOMY Mexa- 
aqu3my (*), NpHBOANT K OOpas0BaHHIo NOPOMKOOOpa3sHOrO HU3KOMONeK YAP HOO 
oUMepa (Mow. Bec Jo 2000). M3y4enpr HeKoTopbie cbu3sHueckHe CBOCTBa Takoro 
lomMMepa (TelIoTa B3pbIBa, YYBCTBUTeJIbHOCTb K yflapy, paOoTa B3ppiBa) (°). 


| ero nomHMep (N,N-numMetudopmMamuy, TeTparnzpodypau), Obi nowyueHbl 
COKOMOJIEKYJIAPHbIe MpoyKTH (°), KOTOpble, OLHAKO, MpecTaBatu co6ok 
polkooOpa3Hbli MoJIMMep. 

V3 mpuBeyxeHHEIX JIMTepaTyPHbIX JaHHbIX CleAyeT, ITO IpH MOMMepHsallHH - 
|HMTpOITHeHa B IpHCyTCTBHM HHUUMATOpa B Cpefle pacTBOpHTeA MOMyualoTcA 


A3NyYeHHA 4MCTOTAa NMOMMepa CooTBeTCTByeT UYHCTOTe HCXOAHOrO MOHOMepa. 
Kpome Toro, payvalHoHHad NOMMepH3alHA MOET ObITb JerKO OCYLUIeCTBJIeHa 
OTCYTCTBHe pacTBOpHTeA, TAK KAK HMe€eTCH BOSMOMKHOCTb TOUHOM peryJMpoE- 
SH CKOPOCTH NOJIHMepH3allHH H3MeCHeEHHeM MHTeCHCMBHOCTH M3JlyyeHHA. 

B cBa3M C yKa3aHHbIM MbI MOcTaBHJIH Nepex coOoH 3ayauy BbIABHTb BO3- 
MOKHOCTb MH pa3paOoTaTb YCJIOBHA MOJyYeHHA BbICOKOMONeKYJAPHOFO MOJIH- 
TpO9THIeHa NMOJMMepH3aliMeH B Macce MO eHCTBMeM Y-H3J1y4eHHA. 
*UcTouxukoM u3u1yueHua CYKUN panMoaKTHBuEI Co. KoncrpyKkuua mpH- 
HeHHOH B WaHHOH paOoTe pauMauvOHHOH yCTaHOBKM omvcana Bperepom u 
(°). AKTHBHOCTb ucTouHuKa, paBHan 1450 r-aKB Ra, oOecneynBaaa MoUy- 
HOCTb j03bI OT 0,28 no 0,72 mau. r B | uac. na nomvMepu3alnH NpHMeHsAJIH 
HUTPOSTHJIeH, MOMyYeHHbI Meruypatauvei 1l-HuTpostanoma-2 :taeBbiM auH- 
funpuyom (°,7). Monomep noyBepraJid MHoroKpaTHOM pakWHOHHOM Neperon- 
, HM oTOMpanu dpakuun c T. Kun. 36°/100 mm. CrekiaHHbIe aMnyJbI, mpey- 
PUTeMbHO MpOdyTHe TOPAYHM a30TOM, B3BeUIMBaIM WM 3aNOJHAJIM CBexKe- 
MeperHaHHbIM HUTposTHeHOM. JIA yAaleHuA OKKJIOZMpOBaHHOro Kucopoga 
BO3IyXa MpOv3BOZMIM OObIYHbIe ONepallMH 3aMOpa>%KHBaHuA HM MNaBJeHHA, 
SalavHHble MO, BAaKYyMOM aMiyJIbI NOMeulasIH B paOouyio KaMepy payMallMoH- 
HOU ycTaHosKu. O6yyenve npousBoszusccb mpu 20°. Ilocae o61yyeHua amny- 
bl BCKPbIBaJIH HM MOHOMep OTTOHAJIM Nox BakyyMOoM. Buixoy mowMMepa ompe- 
[eJIAJICA BeECOBbLIM cmoco6omM. 

_ Ha puc. | mpuBezeHa 3aBHCHMOCTb CTeMeHH KOHBepCHH MOHOMepa OT HH- 
ferpabHOH Joshi O6yseHUA MpM MoILHOCTAX Aosbl 0,28 (/) u 0,49 (2) Mr/uac. 
_ B uavanbupit nmepvox oOmyyenua (1 -10° r) npo3spaunbiii MoHoMep MyTHeeT 
H RaTeM BbilafaeT Oenbilt ocagoK (5 -10° r), HeHTHUHbIM NowMMepy, MoyueH- 
HOMY TO], BJIMAHHeM OpraHWyuecKHXx OCHOBaHHil (*). . 

} Ilpu zanbueiimem o61yyeHun oOpa30BaBuiaaca MacTooOpasHasd CMecb MOJH- 
fepa H MOHOMepa MpeBpalllaeTcs B MpospayHblli CaO0-2xKesTHI OOK NOMMMepa. 
J6pasoBanue OnouHoro NMomMMepa, MO-BHAMMOMY, CBA3aHO C MpoTekaHHeM 
BTOPHUHIX peaKUMi MpHCoeMHHeHHA paCTYUMX NOMMMepHbIX Welle K paHee 
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OOpasz0BaBlleMyCA NOJIMMepy H COMpoBoxwaeTCA YBeAMYeHHeM ero MOJIeKyJIAp 
Horo Beca. MutTepecHo yKa3aTb, YTO OOpa3s0BaHHA OOUHOLO NOJHHUTpoOsTHeHa 
He MpOWCXOAUT Mp MOLLHOCTAX Jo3bI > 0,3 Mr/uac. B 3ToOM ciyyae BOTS JO 
100% KOHBepcHH NOJIMMep ocTaeTCA MOpOwWKoOOOpasHbIM, a ero LWBeT MeHACTCA 
oT Oesoro oO cBeTIO-KOpH4HeBOrO. CilelyeT OTMeTHTb, YTO OOpasoBaHHe Mpo- 
3pauHoro OOUHOrO MOJIMHUTpOSTHIeHa — BeCbMa CJIOMKHLIN ()H3HKO-XHMMYe- 
CKHM Mpouecc, 3aBHCAUMH OT MHOFHX dakTOpoB, nosTomy uHOorAa npu 100% 
KOHBepCHH oOOpasyeTcaA YacTHYHO HW NMOpowKOOOpasHEI NoMMep. 

BbWio yCTaHOBJIeHO, YTO YaCTHYHO 3aNOJIMMepH30BaHHble OOpasibl HUTPO- 
STHMeHA MpoORO/KaloT MOMMMepH3oBaTECA H NocJle NpekpalleHua oOy4eHHA. 
STO MOSBOIAeT CleaTb 3akJO4eHHe OO O6pa30BaHHH Nod AeicTBHeM {-H3Jy- 


YeHHA CpaBHHTeJIbHO AOJFO WKHBYINIHX TIOJIMMeCPHbIX paIMKaJIOB. 


% 
100 


80 wor 
t 
| 60 He 

= 2 
S 60 

> 40 s 
= 4 S40 

20 © 70 


0 20 40 60 80Mr 100 0 20 40 60-+vac 


Puce. 4 Puc. 2 


XapakTep MpoTeKaHuA MocMepayvalHOHHOH NOJMMepHhsallMH TIpH HavaJIbHOL 
50% (1) u 20% (2) KoHBepcuH MpwBezeH Ha puc. 2 

IlpuH nocwepaquauMoHHok MOJIMMepH3allwu TakxKe HMeeT MeCTO OOpas0BaHHe 
604HOrO NOJIMHUTpPOSTHeHa. 

TIpouecc NoMMepH3alHu HUTpOSTUIeHa MO MeHCTBHeEM Y-H3Iy4ueHHA HH. 
rHOupyeTcaA PHAPOXHHOHOM H KHCJIOPOAOM, 4TO TaKx%Ke yKa3biBaeT Ha ero pa 
WMKaJIbHbId XapakTep. TlomyueHHbli paHalvOHHbI MOJIMHUTpOSTHJIeH He- 
pacTBOpHM B OOBIUHBIX PpaCTBOPHTeIAX, HO XOpolwo pacTBopuM R N,N-jumeTua 
opMamuye; XapakTepHcTHYeCKaA BASKOCTb e€fO B 9TOM paCTBOpHTese paBHa 
0,38, uTo cooTBeTcTByeT (°) MoueKyapHomy Becy 38 000. [lnoTHocTb 6104HOreE 
NOJMHUTposTHsieHa deo 1,535, T. pasa. 150°. 

ONeMeHTapHbl aHadu3 NMoMMepa yKa3biBaeT Ha OTCYTCTBHe peaKIHH je- 
HHTpalwH B Mpouecce o61yseHua: (—CH,—CHNO, ),. Bsruncneno: N 19,2%. 


Hafiyeno: N 19,19%. | 

Pentrenorpaduyeckuit aHasH3 MOJMMepa NOKA3SAI, ATO KpHcTasmMuecKkas 
(pasa B HeM oTcyTcTByeT. MHTeHCHBHOe y3KoOe Fasio H Ca6oe WIHpoKoe Fado OT- 
BeyaeT Tapametpam OmmxKHero mopsgka 5,15 A u 3,73 A* (cM. puc. 3 Ha 
BKJIeHKe). 

Bbiwlo TakxKe YCTAHOBJICHO, YTO HUTPOSTHJIeCH NOK JIeHCTBHeEM Y-H3JIyYuYeHHs 
JerKO CONOJMMepH3syeTcH C ApyrHMW HelipeleJIbHbIMH HATPOCOeCJHHEHHAMH, 
Halpumep 1,4-yHHuTpoOyTagHeHom-1,3. 

Tocrynuso 
17 XII 1960 
IMTHPOBAHHAA JIMTEPATYPA 

1H. Wieland, ,E. Sakked VariosyaBer-...52, S98 (1919) 40 Ass) muepen, 
Pat. USA 2385037, 1945; Chem. Abstr., 40, 347 (1946). % A. Smith, C. W. Scaise. 
R. H. Stanley, Pat. USA 2384049, 1945; Chem. Abstr.,- 40, 348 (1946). 
*“D. Vofsi, A. Katchalsky, J. Polynit. USei.; '26) 127 (1957). LOAF pow. 
3uHHCKHH, A. Kauanpcekxun, 7. Bodcu, Mexzynapoqu. cumno3HyM MO MaKpomo- 
wiek. xumuu, Jloxn. uw ped., Cexuna 2, 1960, crp. 221. 8G. Buckley, C. Scaife, 
J. Chem. Soc., 19475 14775 07 Ga Bickle, GS cial e,ebnite) pat oopcoeaEboane 
Chem. Abstr., 42, 37775 (1948). ®J.Csaba, G. Janos, Magyar kem. folydirat, 64, 
Ne 12, 468 (1958). ® A. X. Bperep ugp., Jlelicrsve nonnsupyiouiHx H3/lyueHHi Ha He- 
OpranHueckne H OpraHHueckue nomMMepHBe cHcTembl, M39. AH CCCP, 1958. 


* PenTreHoOcTpyKTypHBId aHaiu3 nouwuMepa Obit mpousBeyen C. TI. Crpyncxum. 
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Wornxagwn Anayemun nayr CCCP 
1961. Tom 138, N 3 


PH3HTECKAAH XHMHA 


B. M. TATEBCKHH, B. Tl. CNMPHJOHOB uw Ti. A, AKMLIAH 


' 
i 


Ob OMHOH 3AKOHOMEPHOCTH B ME)KATOMHBIX PACCTO SHH AX 
MOJIEKY JI FAJIOPTEHHAOB PA3SHbIX FPYNT 
EPHOAMYECKON CHCTEMbI 3JIEMEHTOB * 


 (ITpedcmaerexo axademuKom A. H. ®pymxunom 4 I 1961) 


PaHee oHHM u3 Hac (*) ) Mp pacCMOTpeHHH 9KCIepHMeHTAa/IbHbIX aHHbIX 
) Mo reoMeTpHH MoJIekyJI B raz0Boli (ase Opi Cea BbIBO] O TOM, NTO reomMeTpH- 
yeckaa KOHurypanna mMoseky AX, (rae X — rasoreH) KayecTBeHHO He me- 
| HaeTCA Tp 3aMeHe WeHTpabHoro aToma A aTomMoM pers oo A’ us 
Toh »%e rpynnet (umm nosrpynmpt) 
MlepwosuuecKol cucTeMbi Mp coxpaHe- 
Huu y atoma A’ BayleHTHOCTH, Mocwejo- 
| BaTe/IbHOCTH HM KpaTHOCTH CBsseli, MpH- 
_ cymnx atomy A. Kondurypaiua Movie- 
Kya AX, He MeHaeTCA TakxKe NIpH 3a- 
MeHe OMHOFO WJIM HECKOJIbKHX aTOMOB X, 
" CBA3A@HHBIX C J\aHHbIM I[eHTpaJIbHbIM 
1 aTomoM A, ApyrMu aToMaMH rasloreHoB. 
Tlostomy momekysni Tana AX, MoryT 
ObITh CrPyMMHPOBaHbI B PAI CXOMHEIX 
_MoueKyJi, B KOT Me oOHap yKUBaeTCA 
“ompeyeseHHad 3aKOHOMepHOCTE B 3Ha- 
SeHHAX MeKATOMHBIX paccTOAHHH. 
_ Tlepepymepyem rpynuot  (nogrpyn- 
fibl) MepHofuyecKkoli CHCTeMbI, K KOTO- 
pbIM TpHHalexuT sement A, MHeK- 
com k, auemeHTh! A B k-it Jes 
‘if (noarpymne) — uHyeKcom i (un J), 
auieMeHTbI X B Ypynie rasloreHoR — 
| MHJeKcom j (HM m). Tax, Hampumep, 
-ecnu A — atom 9ementa 2-ii rpymmpt, Piesliwes r 
(21) zh (22) (93) “= (Ce BHCHMOCTb M€?)KaATOMHBIX PaCCTOA- 
To A = Be, Av’ =Mg,A = Ca unit A—X B monexysax AX, OT NopsfKo- 


wT. A.j Masa ath & XY = F, X?) = BOrO HOMepa aTOMOB raJlOreHoB 
h = Cl, X® =Br, X“ = J. Ouxcupyem 
rpymmy & M paccMoTpyM mexaTomubie paccrosuma AP Oy pataxe ta: 


" norenugos AX,, cocraBsiomux Ta6n. 1, B KoTOpol unczO SUS Safa Nias 
ia anementos A) 8 &-i rpynne (mo_rpynne), a uncno cTon6uoB — uucay 
‘ranorenos X"), 3necb uMeloTca ciemyioulwe pAb CXOMHEIX MOueKYyJI: pAb 
MOJIEKY1 TO CTpOKaM, OTMHYAIOMMeCa pyr oT Apyra aTomamu autementa A), 
M PALbI MOMeKY/I NO CTOMONAaM, OTMYAIOUMecA aTOMAaMH raJIoreHoB pa 


* Hactosmaa paOota BHINOIHeHa aBTOPaMH HECKOJIbKO JleT Ha3af, Kak uacTb Oomee OOWNHp- 
‘Horo uccuiemopanna. Ee pe3yibTaTb mocleqHHe TpH Tosa HCNOMb30BaIHCb B Kypce «CTpoeHHe 
MOJeKyJI», UHTAeMOM Ha XMMHYeCKOM (bakysbTeTe MockoBcKoro yHHBepcuTeta (cM. Take (1,)). 
K aHaiornuHbiM BbIBO,aM He3aBHCHMO MpHIWI aBTopHl (°). 
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PaccmMoTpyM psibl CXOAHBIX MoseKys rasorenyoB AX, No cTpokam Taw. 1. 
Ta6auua i 


AROX®, AMX, AAD, alex 
A(R) x) : AMex@) : Af) X(3) : AMAXM) 
Aho G “ghd @  ” ARDX@ Ahoy 


Ha puc. | npuBelensi rpadbuKu 3aBMCMMOCTH Me@*KaTOMHBIX pacctonHHi A — X 
B MoJieKyslax rasorenuyos 1—4 rpynnbl OT MOpsAKOBorO HOMepa Z; aTOMOB ra- 
noreHoB*. TIpv sToM MomyyaeTcA cemeaACTBO rpa*HKOB, MMeIOLIMxX NpHOMH3H- 
TeEJIbHO OLHHAKOBbIN BU. AHasiorM4uHble rpa@uku NOyuarotcaA AA TrasOreHHOB 
QIeEMEHTCB JIPyrUX Tpynm nepvHosnyeckoli cucTembl. OueBHAHO, 3a4BHCHMOCTb 
M@KaTOMHbIX paccTosHH A — X B STHX MOJeKy/aX OT MOpAAKOBOrO HOMepa 
ATOMOB TaJlIOreHOB NpHOIMKeHHO MOMKHO BbIPasHTb Yepe3 HEKOTOPy!O PYHKIUHN, | 
VMeIOWLY!O OHH H TOT 2Ke | 


eae cA Ba “A 5 BH Id BCeX PAOB, H 
Ns Se a8 HaOop NocTOAHHBIX. Mmex- 
2 4 HO, WIA M€XATOMHBIX 
Mg Sn paccrosnu A“) — xt? 
ot B 3THX pAaxX MOKHO 
Be c 3anmHCaTb 
(k Rk hk) (Rk 
rp = al + b%—™ (z)), 
Ca-Br Ge-Br ri) — g\®) p) (k) 2 
Cof Ca-Ct| Co¥ | GeF Ge-Cl| Ge-J . bape ie a 
| Wo Pr— 
Puc. 2.’ 3aKoHOMepHOCTb B 3HAYCHHAX M@XKATOMHBIX PaccTos- (yy 3G) (k)__(R) 
Hui A — X:a—juia ranorenwpos snementcs 1-i rpynner ei = + br'@ (z)) 


(MO OCH a6CLHCC OTJIOXKEHbI MEXKATOMEBIC PaCCTOAHHA B La- 

JOreHHax wesns), 6 — WIA raloreHHfoB 9ulemeHTOB 2-H 

rpynrbl (no ocuH aOciHcc OTOMKeHbI MEKATOMHBIe PaccTos- 

HHA B raloreHufax KaJIbuuA), @ — JJIn TraNOoreHugJOB 9J1e- 

MeHTOB 4-H rpynnbl (nO OCH a6CILHCC OTJIOXKEHBI MeKAaTOM- 
HbI€ pacCTOAHHA B FaloreHHfax repMaHHs) 


. . . e ° . ° . . ° 


re p) (z;)) — dyHkuus, 
OMHHAKOBaA =i = BCeX 
paqos. OuespuyHo, AWA 
BC€X TaKHX PsAOB, OTVIH- 


yaiomuxca atomamu A), cormacno (1) Gygem MMeTE 


(R) (k) (R) (Rk) 
rig — 4%; is 4) 
gp (2j) = Se Ra ae (2) 
i b; 


oTKyyla 


k (k) (k (k 
rp Sey rie + dip, (3) 


rne c ud‘) we sapucat or j, T. e. Mexatomupie pacctosuna A? — xX” 
MoveKya i-f cTpoku TaGn. 1 MoryT CbiTb NpeACTAaEJeHbI JIMHEHHOK yHKuUHel: 
M@XKATCMEBIX paccTOAHHH MoseKys /-H CTpOKH. 

Ecau paccmotpetb paybi mouekys AX, no cToNOuam Ta6n. 1, TO aHasOrHyHO 
MOXKHO NOJYIHTh ypaBHeHHe 


k "(R) (R) “(R 
eae = Cmj Tim aa Geis (4) 


* MexaTomuble paccrosuna A — X a ralorenulos sJlementos 1-i rpylmbl 3a4MCTBOBaHBI 
M3 MAKPOBO/HOBOL padorTsl (°), MpHYeM LAA PTOPHAOB JIMTHA, HATPHA, KAMA KH PyOHAHA HCNOMb- 
30BaHbI 3Ha4eHHA, OWCHEHHbIe B STON paboTe NO NOJyIMNHpHyeCKOH Copmyje; AA rasoreHHOB 
9JIEMeHTOB 2-H PpPyMnbl, a TaKxKe MIA raJIOreHHAOB JIMTHA, JaHTaHa H HEOAHMa — H3 SJIeKTPOHO- 
rpabvyeckux paoor (°,”), WIA OCTaMbHbIX rasoreHHAoB — x3 (°). 
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[ ae 

‘7. e. MexatTomubie paccrosuun A”? — X" Monexya j-ro cron6ua tabu. | 
“Moryt ObiITb NpecTaBeHbI JMHeEHHOH :byHKWHell MexKaTOMHBIX paccTOAHHH Mo- 
Rexysi m-ro cTon61a. 

_ Otmeyennaa 3aKOHOMepHOCTh MOxKeT ObITh MpPOHNOCTpHpoBaHa rpaduue- 
‘Ick (pvc. 2) Aa ratoreHHfoB pasHblx rpynm mepHosHyecKoh cucTembI (cM. 
TompoOnee (? ”)). ‘ 

| Takum o6pasom, B pxafax yKa3aHHbIxX rasorenutoB AX, MpH6mMxKeHHO ocy- 
‘MMCCTBIACTCA JIMHEHHAaA 3ABHCHMOCTb MeKaTOMHbIX paccTosHHH A — X. [lo- 
\CKOJIbKY B STHX pAaX NOCeEMOBATebHOCTh M KpaTHCCTb cBa3seH A — X ana- 
SJOPM4HbI HW BaJeHTHOe COCTOAHHE WEHTpaJIbHbIX aTOMOB A OHO H TO xe, TO 
‘\BAKOHOMepHoe H3MeHEHHe MexKAaTOMHEIX paccTosHHH A — X B TaKHX psHax 
OOpACHAeTCA MepHOAMYECKHM W3MeHEHHEM CBOIICTB ATOMOB 3JIEMEHTOB O/LHOM 
/Ppynne (HM nosrpynmbl) MepHosMyecKOH CHCTeMEI, T. €. B CCHOBE 3TOM 3akO- 
'|HOMePHOCTH JiexKHT 3aKOH NepHosnuHocTH JI. HW. Menneneesa. Mlepvonuunocts 
‘IB CBOHCTEaX MOJIeKyJ Oblia HCnomb30BaHa JI. VU. Mengeneeeni (°) 2a mper- 
(CKa3aHva psfla CBolcTB (HaNpuMep yJeJbHOrO keca, TeMMepaTypbl KHNeHHA 
MW Ap.) coenHHeEHHH ellie He OTKPbITHIX 9eEMeHTOB. JIA HaXOMKMEHUA STUX CBOHCTB 
(Opanocb cpeqHee apudMeTHYeCKOe H3 COOTBETCTBYICLINX CBOMCTB CoeAMHeEHHii 
[BIeMeHTOB, CTOALIHX B NepwosMyecKOH TaOmMue cnpaba HM CyleRa, CBepxy H 
CHH3y OT JaHHOrO SeMeHTa, T. e. (AaKTHYECKH MPHHHMaacb JIMHelHaA 3a- 
BHCHMOCTb OT MOpAAKOBorO HOMepa 3vieMeHTa. B RanbuHeliweM HeOJ,HOKpaTHO 
MpOWSBOLHJINCh NONbITKH HCMONb3OBaTb 3aKOH NepHOAMYHOCTH JIA OMpeyeve- 
‘(HMA CBOKCTB pxAa COeAMHEHHH NO aHaJIOrM4HOMy CBOHCTBY Apyroro pxja coesH- 
(feHui. B CopetcKom Corose 9TOT MeTOA Obl pasBuT B paCotax B. A. Kupeesa 
(°, 4), a B mocneqHHe rofpt B paGotax M. X. Kapanetbanua (12715), 

_ Ilpenctapiset wutepec OfMH aCTHBI cyyah oOcyxapwelica BbILe 


SakoHomepHocTH. OuepuyHo, ecm B ypaBHenuu (1) Kospbunuentn 0!” naa 
\Bcex atomos ssiementos A” pasuut, T. e. 6!) = of, to ypaBHenne (3) mpu- 
| joOpetaeT BHI: 

i k k k k 

a r= dp + af — af”. (5) 


‘Tax kak a) vw a) we saBucaT oT MHeKca j, TO M3 ypaBHenua (5) cuesyer, 


e Ri j 
TO pasHOCTH MexaTomHBIX paccrosuul A“) — X“ naa wByx paOB CXONHEIX 
it hi 
(MojlekyJ1, OTIM4alouMxcaA aTOMaMH A, we 3aBucaAT OT Toro, C KaKUMH aTO- 
(MaMM raJlOreHOB CBA3aHbI aTOMbI 9JIeEMeHTOB A“). CnenopatenbHo, pH 3TUX 


| hi 
(ycnoBHAx aTOoMaM A“ moxkHO npunucaTh HeEKOTOpble apbeKTHBHEIe MOCTOAH- 
(HbIe paynychl. CopepuieHHO aHaJIOrHYHbIe pacCyKMCHHA MOMKHO NPOBECTH H Vs 


‘aromop ranorenon X“, 

| Takum o6pa3om, B YaCTHOM CuIy"ae B paCCMOTPeHHEIX pAax MOJIeKyJI TIpH- 
‘O0M2KeHHO MOTyT GbITb BBEJeHbI 3¢q¢eKTHBHbIC ATOMHbIC PaHYCbl, MOCTOAHHBIE 
\B paccMaTpHBaeMOH COBOKYNHOCTH pAAOB MOvIeKyJI, CyYMMa KOTOpbIX OyjeT 
paBHa COOTBETCTBYICIIEMY MexKAaTOMHOMY paccTosHHio. M3s10%xKeHHCe HJIJICCTpH- 
pyetca Ta61. 2 1A MosIeKyJI raNOreHHAOB WeIOUHBIX SJICEMEHTOB, paccCMOTpeHHe 
KOTOpOH NOKa3bIBaeT, YTO COOTEETCTBYICHIHE pa3HOCTH COXpaHAICTCA MCCTCAH- 
HbIMH C MAKCHMaJIbHBIM OTKOHeEHKeEM OT cpenKero + 0,03 — 0,04 A. Cueno- 
BaTeJIbHO, M€%KATOMHOE pacCTOAHHe B STHX MOJIEKYJaX MOXKET ObITb MpecTaB- 
/leHO C JOCTATOUHOH TOYHOCTbIO KaK CYMMA HEKOTOPbIX NOCTOAHHBIX 3¢:cpeKTHB- 
HBIX ATOMHBIX payHyCcoB. 

OyHako MpHBefeHHble BEIWe ypaBHeHHA He MO3BOJIAIOT OMpeseATb YHCJIeH- 
(Hble 3HaucHHA Sd¢eeKTHBHBIX ATOMHBIX pafHyCOB, NOCKOJIbKY YHCIO HC3aBHCH- 
)MBIX ypaBHCHHH Ha CMWHHUY MCHbUIe YMCA HCH3ECCTHBIX. TlosTomy AIA No- 
‘@rpocHHa CHCTeMbI ScfdCKTHBHBIX ATOMHBIX pafWyCoOB Bcerfa CcylelyeT MpHBue- 
|KaTb JONOJHHTeIbHbIe MpeANONOKeHHA. ITO NPHBOLUT K HEOOXOMMMOCTH MPH 
OeHKe MexKATOMHEIX paCCTOAHHH B HEH3YYeHHbIX MOJIeKyax C NOMOLLbIO 3cp- 
| es pawMycoB BO MHOrHX CJly¥aAX BBOXHTb TeM HWJIH HHbIM cimocoOoM 
‘OMpesenenHble MompaBKH (HampHMep, THMa OOumeusBecTHoro ypaBHeHus LLlo- 
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Ta6auna 2 


Pa3HocTH Me2>KaTOMHbIX paccTosHul B WABYXaTOMHBIX MOJIe€Kyax PasIOreHuOB 
WYEJIOUHbIX 3JIEMeCHTOB 


SneMeHT Argr,Cl 


0,17 


| 


: 
| 
Makepa — Crupeucona (*°)). JlocrowHcTBo paccMoTpeHHOH BbIILIe sa kOROMEL 
HOCTH J\WIxt OW€HKM MexKATOMHBIX PaCCTOAHMM B MOMeKyJaX, [IA KOTOPBIX oT. 
CYTCTBYIOT 9KCHePHMeHTaJIbHble JaHHble, 3akOUaeTCA B TOM, 4TO AMHeHHAS 
3aBHCHMOCTb M@KATOMHBIX paccTOAHHH B PANAX CXONHbIX MOJICKYJI OCYULeCTBJIA- 
eTCH BHe 3ABHCHMOCTH OT TOFO, MOXKHO JIM BBECTH CHCTEMY NOCTOAHHBIX Jppexk- 
THBHBIX ATOMHbIX palHyCOB TaK, UTOObI MexKaTOMHOe paCCTOAHHe paBHAJIOCE 
WX CYMMe B COOTBETCTBYIOULMX MOeKyIaxX. OMHAKO BO3MO2KHOCTH HCIIOJIb30Ba- 
HHA OMMCaHHOrO CpaBHHTeIbHOrO MeTOJa HECKOJIbKO OrpaHH4eHb! TeM OOCTOS: 
TeJIbCTBOM, UTO JIA OL@HKH MeKATOMHBIX pacCTOAHHH B KaKOM-HOO MouJeKyJE 
HeOOXOJMMO 3HaHHe MexKATOMHBIX pacCTOAHHH JIA BCeX MOJIeKyJ OHOrO pALé 
M M@)KaTOMHBIX pacCTOAHHH JIA JByX (a B pa300paHHOM 4aCTHOM cJly4ae — 
OMHOFO) WIeHOB psa, K KOTOPOMY NpHHaiexKUT pacCMaTpHBaeMad MOJIeKy Ja. 
O6cy2xaeMad 3AKOHOMepHOCTb KacaeTCA MeKAaTOMHBIX pacCTOAHHH B pAax 
CXOJHbIX MosieKy. Ho 3Ta 3A4KOHOMepHOCTb MOXKET HMETH OOMIee WIMpOKOe 3Ha- 
yeHHe, eCJIH BBeCTH TpescTaBmenve O pANaX CBA3CH Pa3sHYHbIX THNOB (HIF 
MOATHNOB), B KOTOPbIX Takxe HaOmMIOAaeTCA JIMHeHHOe H3MeHeEHHe MexKaTOMHBIX 
paccTOAHHH. 


CpeaH. | 0,53 | | 0,15 | | 0,23 | 


Mockosckul TocyqapcTBeHHH yHHBepcHTeT | Tlocrynuso 
um. M. B. Jlomonocosa 28 XII 1960 
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XHMHYECKAAH TEXHOJIOTHA 


rT. AH. KYTAHWH uw K. FT. KAPHMOB 


3ABMCHMOCTb MEXQKAY HWSHOCOCTOHKOCTbIO 
YU TEPMOCTOHKOCTbIO KOKK 


(ITpedcmaeaexo akademuxom I]. A. Pe6undepom 18 I 1961) 


- HanOouee nogpoOHo H3HalIHBaHve MH H3HOCOCTOHKOCTb MOJOUIBEHHbIX KOK 
acCMOTpeHbI B padoTtax (1~*). O_HHM H3 ABTOPOB JaHHO CTaTbH Oba mper- 

WKeHA TEOPHA, CBASHIBAIOMLAA HM3HOCOCTOMKOCTb MOJOWBeHHbIX KOK C MOKa- 
jaTeIEM UX TEPMOCTOMKOCTH, a HMeHHO, C TeMMepaTypoli HX cBapuBanna (* 5). 

fem caMbIM ObIIM yKa3aHbl WyTH NOBbIMICHHA HX H3HOCOCTOHKOCTH MH MpelowKex 
ferko OlpeyeiAeMpIi MoKa3saTeb (TeMMepaTypa CBapHBaHuA), MO H3MeHeHHIO 
KOTOporo MOxXHO CyAUTb 06 H3MeHEHHM H3HOCOCTOMKOCTH KOXKH. 

_ Temmepatypa cBapHBaHud KOK ABJIAeTCA TeMMepaTypHOH KOHCTaHTOH, aHa- 
MOrH4HOH, C OHO CTOPOHbI, TeMIlepaType MWWwaBJIeHHA KPHCTaJIMYeCKUX Be- 
fkecTB, a c Apyrol,— TemmlepaType pa3MarueHua (HIM CTeKOBaHHA Tg) aMopd- 
abIX TlojMMepos (*). Kak moKa3aHo B paGoTax (°, °,’), BeJIM4HHa TeMMepaTypbl 
‘BAPUBAHHA ABJIACTCA BaXKHbIM WM YJOOHbIM MoKasaTeJleM, XapaKTepH3yIOUuM 
MHTCHCUBHOCTb MeEXKMOJIEKYJIAPHOFO CKpellJIeHUA CTPYKTYPbI BOJIOKHHCTOrO OeJ- 
KOBoro BellecTBa KOKH — KOJVarena. 

 Iipeaioxenuniit nmoka3atTeib Obl YCIeWIHO HCMOb30BaH B pAye IKCHepH- 
WeHTaJIbHBIX paOoT (*, °, °), pe3ymbTaTbI KOTOPbIX MOATBep*KLaloT Teopuio H3- 
HococToHKocTH. OjjHaKo Jlo Cero BpeMeHH OTCYTCTBOBAJIM SKCIEPHMeHTAaJIbHbIe 
NaHHbIe 0 COOTHOINEHHH MEXKLyY H3HOCOCTOHKOCTHIO HM TeMIlepaTypou CBapuBaHHs 
d6pa3ilOB KOXKH, BbIPAaOOTAHHbIX H3 OAHOTO M TOrO *Ke Bua NoNypadpuKata 
(robs), C UCKO“eHHeEM TOMOrpapwyecKHX pa3sM4HH MaKPOCTPYKTypbI KO*KU 
 C IIPHMeHeHHeM JIA JyOJIeHHA pa3IM4HbIX BULOB LYOAMUX BellecTB. C mWesbI0 
BOCHOHHTb ITOT Mpo6e HAMM OBI MOCcTaBJIeHbI CHeMMaJIbHbIe OMNBITHI, Pe3yJIb- 
TaTbl KOTOPbIX H3araloTcA HWKe. 

J{1A OMbITOB Ob B3AT MpOSOJIeHHbIN H HeMTpaJIM3OBaHHbI MOAOUWIBeHHbII 
Mowyma6puKaT (robe), WeHTpaIbHbIt yuacTOK KOTOporo Obl pa3pe3saH Ha 
Pan oOpasyoB. OOpasybl Ob pacipeseseHbl 10 NpHHUANy acHMMeTpuyeckon 
OaxpoMbl (AIA HCKIIOUCHUA BIIMAHHA TONOrpapuyecKkUX pasM4YMM MaKpOcTpyK- 
‘Typpl KOMKH) Ha PA CPaBHHMBIX Napa eMbHEIX rpynn no 8 OOpa3noB B KarxK- 
‘oi. Gacrb rpymn oOpa3yoB HccJleqoBasacb B HeyONeHOM COCTOAHHH, a OCTaJb- 
Hble — rlocae AyOnenna. JLyOneHne KaxKbIM 43 B3ATHIX LyOuTereli (cM. Ta6m. 1) 
HpOU3BORUMOCh OTIEJIbHO 10 OODMHO IPpHHATLIM MeTOAHKaM, OOecHeynBaIOULUM 
\fouHOoe HM paBHOMepHoe MposyOuuBaHHe KOH. 

BpilyOueHHbie OOpasibl TpOMbIBaIMCb BOJOH M BbICYUIMBaJIHCb, a 3aTeM B 
OBOJHEHHOM COCTOAHHM UCMbITHIBAaJIMCb Ha H3HOCOCTOHKOCTb UM TemMMlepaTypy 
(cBapuBaHua. OHOBpeMeHHO MpOHv3BOMJICA aHaJIM3 XMMMYeCKOrO CocTaBa 06- 
[pasuoB KaxKoh rpynnpl. TemnepaTypa cBapwBaHuA olpeyedaach cTanyapr- 
‘WbIM MeToqoM. M3HococTolkocTb OMNeHHBaJlacb NO CTOMKOCTH K HCTHpaHHro Ha 
‘mp“Oope Mockosckoro HHCTHTyTa HaposHoro xo3alicTBa HM. I]jexaHoBa (KOH- 

Jeane B. H. Peoxtuctopa u T. A. Banaxuna). Uctupanue o6pa3n0B Ha 
gros mpHOope mpHOMxKaeTcCA 10 CBOMM YCJIOBHAM K HWCTMpaHuio KOmaHOH 

HosouIBEI O6yBH. JlocTOHHCTBOM eFo SIBJIAeTCH TAK2KE BOSMOXKHOCTS OJHOBPeMeH- 
‘Horo HCTHpaHHa sce rpynnbl OOpasioB, 3aKpelIAeMBIX Ha OOOLe KOVeca, 
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3aBHCHMOCTb M@xKLY CTOMKOCTbIO K HCTHPaHHIO H TeMMepaTypoll cBapvBaHWA MOMOUIBeEHHBD 
KOK (B OOBOJHEHHOM COCTOAHUH) 


. CrouKkocTb K HCTHpaHHI0 C TMopsimenue Osan Pk 28 
ya 1M Tou- | Ha BcIO TomH- Seales ne 4 So | 8eO ane 
Bun qy6nenus ULWHbI KOMKU HY KOXKH ny6enuu AC ope 5 a S es ag 
B WUK- B ILHK- i peep Re oral te mA 4 = 
wax mpu-| BY |max upy-| B% MM TOJUHHHBbI) = oak 0g 
6opa 6opa KOK Fa |Rem Be 
| | | | 
Bes gyOnenua (ucxog-| 270 100 Heo to ey JKO10) _ Gon > = “ 
HbIli Momydba6pukaT— | | 
TOJIbe) 
ly6neHue TaHHHamMu} 588 2418 B000 247 318 fpesmea) Ve aip ts) 24,8 
my6oporo 9KcTpaKta 
TlyOnenue vTaHHuyamn} 656 243 3686 273 386 Kreyol JUG} 40, 34,14 
HBOBOrO SKCTpakTa j 
PopMasbrAernquoe Ay6-| 7041 260 3360 | 249 1 43 | 88,9 | 23,0 18,7 
enue 
XpomoBoe AyOueHue ~ 869 322 4528 330 599 99:0 0 Online wey 


MepeKaTbIBaIOllero C TpOCKaJIb3bIBAHHeM TIO UCTHPalouleH NOBepXHOCTH JIMTb 
ac(aJIbTOBLIX IIHT. CKOpOCTb Ka¥waHHA COCTaBJsAsIa 5,5 M/MHH, a CKOpoct 
ckoulbxKeHHaA 1,3 M/MuH. Koulecy cooOulaiocb HepeMeHHoe JBYKeHHE Biepe 
Ww Ha3aq Ha JWiMHe 2,9 M, 4TO COCTABJIANO OHH WK JBMxKeHHA MpHOopa. JL. 
BuleHHe Ha OOpasibl pu HCTHpaHHuH cooTeeTcTBoBao 15 KI/cm’. Ha npH6oy 
vcTupasocb 75—80% Kaxyoro oOpasya (mo TomMMHe). TonmuHa oOpasic 
W3MepANacb TOMLEMepOM C TOYHOCTHIO OTcHeTa Jo 0,05 mm. pu usmepene 
TOJIMMHEI HelyOeHoro OOBOHeHHOrO NoOMypaOpuKata (roubA) NpyxXuHA TO. 
ileMepa CHHMawlacb. CToiKocTb K HCTHpaHHio BbIpakeHa CpeHHM 4HCJIC 
WHKJIOB JBYOKeHUA MpH6opa, HeOOXOAMMBIM JIA HMCTHpanua | MM TOJILHHBI 
Bceli TOJIMMHbI OOpa3sua. B Ta61. 1 npeacTaBseHbl CpeqHNe JaHHble (NO KaxKIc 
rpytne) cToHKOcTH OOpa3i0B NOMOWBeHHBIX KOXK K HCTHPaHHIo B 3aBHCHMOC’ 
OT BUfla AyOnulero BellecTBa H TeMMepaTypbl CBApHBaHHA OOpasioB. 

Jlanupie Ta61. 1 CBUJeTeIbCTBYIOT O pe3KOM 3ABHCHMOCTH CTOHKOCTH OOpa 
{OB TOJOWBeHHOH KOXKU K HCTHpaHHlo OT Bua AyOueHua. LyOnenne TaHHupan 
(my6oBoro H HBOBOFO 9KCTpakTOB) Govlee YeM B 2 pasa, a COMAMM XpoMa — Oom 
yeM B 3 pasa NOBbIMAeT CTOHKOCTh HeLyOMeHOrO NoypaOpuKata K HCTHpaHH 
(B MOKpoM cocTosHHH). MexJy BeJIM4HHaMM CTOHKOCTH K HCTHpaHHio WH TeMH 
paTypbl CBapHBaHuaA KOK HaOOJaeTCA ipAMasa 3aBucuMocTb. Uem Bbille Te 
MOCTOHKOCTb OOpa3llOB KOH, TeM BbIllie CTOHKOCTb HX K HCTHpaHuio. OTHOIIeH! 
MOBbINeCHHA H3HOCOCTOHKOCTH K MOBbIMIeHHIO TeMilepaTypbl cBapHBaHua AC/ AT 
BO BCeX CJIydadxX COCTaBJIAeT BeCbMa OJIM3KHe BeJIHYMHEI. 

TakuM oOpa3oM, NouyYeHHble JaHHble MOHOCTbIO MOLTBep*AaloT pan 
IpeIOKeHHYIO TeOpHtio H3HOCOCTOHKOCTH (*,°), COrmacHO KOTOPOH H3HalIMBaHl 
KOKAHOM TOOUIBb] CBA3AHO C Ppa3PbIBOM MeXKMOJICKYJIAPHBIX (MeXKI[CNHbI 
cBa3eH..B CTpyKType KOJwIareHa, a H3HOCOCTOHKOCTb NOXOWBeHHBIX KOX My] 
BC€X TIPOWHX paBHbIX YCJIOBHAX ABJIAeTCH (JO HEKOTOPOrO Mpefesa) mpaAMc 
tbyHKUMel MHTCHCHBHOCTH MeXKMOJIEKYJAPHOFO CKpelJeHHA HX CTPYKTYpbl. 

TecHad CBA3b M@KILy H3HOCOCTOMKOCTbIO H TEPMOCTOHKOCTbIO KOKH 10 
TBEPKMAeTCA TAKKE Pe3yJMbTATAMH OMBbITOB NO BLIACHEHHIO BAMAHHA TeMMepaT 
pbl THApOTepMNYeCKOTO BO3ACHCTBUA Ha H3SHOCOCTOHKOCTb NOROWBeEHHOM KO 
KOMOHHMPOBaHHOrO XPpOMOBO-TaHHHAHOrO AyOneHHA. Temnepatypa cBapHBaHl 
KOXKH paBHsAacb 96°. OnpiTHble o6pasubl, NosBepruyTble B Teyenve 15 MH 
BOSeHCTBHIO BOJbI pH TeMMepaType B Upefeswax oT 20 jo 100°, ucTupaan 
HaMM OJHOBpeMeHHO C KOHTPO.IbHbIMH OOpasiaMH, He MOABeprHyTbIMH rHAp 
TepMHYecKoli OOpa6oTKe Ha TOM Ke pHOope. M3meHenHe OTHOCHTeEIbHOH CTO 
KOCTH K HCTHpaHHio OOpasiloB, NOABeprHyTbIX yKaSaHHbIM THApoTepMuyeCcK? 
BO3AeCHCTBHAM (B IpOueHTaX OT CTOHKOCTH K HCTHpaHHio COOTBETCTBYIOUL 
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HTPOJIbHBIX OOPasi{oB), B 3aBHCHMOCTH OT TeMIlepaTypbI THApoTepMu4ecKON 
padoTKH MoKa3aHo Ha puc. |. 
PaccMoTpeuve KpHBo pc. | MoKasbiBaeT, 4TO 3aMeTHOe NOHMKeHHe U3HO- 
SOCTOHKOCTH KOK B yCJOBHAX KpaTKOBpeMeHHoro (15 Mun.) ruipoTep Muue- 
OFO BO3JeHCTBHA HaYMHaeTCA Mp TemMepatype oKoNo0 70°, a mpu 80° pesKo 
JimBaetca. Ilpu Temmepaty pe 100°, BBISBIBaIOleli ABHOe CBapHBaHHe Hc- 
eMOBAHHOH KO?KH, CTOMKOCTb ee K MCTHpaHuio MOHMKaeTCA Coulee 4eM B 3 pa- 
OueBuAHO, YTO paspylleHve psa MexKILeMHbIXx 


SBASel, CKPEMIAIOWMX SJIeMeHTHI CTpykTypbl Kon- 10 a 
flarena M yCTOM4MBLIX K BoSpelicTBuio BOMEI npu 8 
DOBIKHOBEHHOH TeMIlepaType, HauMHaeTca mpu § 60 
OCTHXKEHMH TeMMepaTypbi OKOIO 70° u pesKo & 
SHIMBaeTCA BOJIM3H TeMMepaTypbl cBapuBanua 60 
(OXKU S 
| SaKOHOMepHas 34BMCHMOCTh Mexjy BeMYHHa- $40 
-W3HOCOCTOHKOCTH HM TepMocToliKocTH, ycTaHoB- §& 
e@HHad Ha OOpa3laxX KOXM, Mo-BuAMMoMy, xa- © 20 


DakTepHa H JIA HEKOTOPbIX Apyrux MatTepHauos, BS Roe 
HalMBaHve KOTOPBIX HMeeT aOpa3HBHbIii XApaK- pyc. 1. Usmeuedue croiKocrs 
. Tak, Halpumep, boynen u TeiOop (1°) yeTa- nogompenuoii Kou kK ucrupa- 


OBHJIH, YTO H3HOCOCTOHKOCTh pajla MeTaIOB pa- /HHIOB 3aBHCHMOCTH OT Temme- 
a paTy pb PHApoTepMHuecKoro 


J & BO3.eHCTBUA 
Tecuaa CBAH3b TOKa38aTeJIeH HMSHOCOCTOUKOCTH 


i TEPMOCTOMKOCTH KOK OOyCOBJeHa TeM, UTO 

SIMYMHBI OOOUX STHX NOKasaTesel OMHOSHAYHO 3aBHCAT OT HHTeCHCHBHOCTH 
(@KMOJIeKy APHOFO (MexKIfeNHOFO) CKpelleHHA CTPyKTypbl KOJWarena. C 3THM 
Ke CBA3AHO YCTAHOBJIeEHHOe panee (*) NapadstembHoe U3MeHeHHe TeMMepaTypb 
'BapMBaHHA WM yIIPyrHX CBOMCTB KOKA B Mppruecce AyOnenua. TakuM o6pasom, 
femMnepaTypa CBapHBaHMa ABMIAeTCA BaxKHOl XapakTepucTuKOH, CBAS3bIBAIOULeH 
TepMOCTOHKOCTh, yipyrve CBOHCTBa H H3HOCOCTOMKOCTb, KOXH. 

_ Aptopsl BEIpaxKaioT riyOoKy1o GmaroxapHocTh aKa. rs A PeOungepy 3a 
qHTepec K paGoTe H IeHHbIe 3amMeqanua. 


MocKOBCKHI| HHCTHTYT HAapOAHOTO XO3HHCTBA eee hae [loctynHuio 
um. I. B. I]mexanopa Naas , 15 VI 1960 
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XHMHYECKAMH TEXHOJIO!H 


B. H. TIPOCBHPHH a JI. A. HECTOBOPOB 


KOPPO3HOHHOE PASPYUIEHHE HAIFPETOLO )KEJIESA 
B MNOTOKE XOJIONHOFO BO3AYXA BOJIBINMX CKOPOCTEN 
(ITpedcmaeaeno axademuxom A. A. Boueapom 4 I 1961) 


Base CKOpOCcTH JBHKeHHA BO3yXa H Apyrux ra30B Ha KOppo3uio ‘Harp 
Toro MeTaJJIa OblIO IpeqMeTOM psa uccueqoBanHul (1~*). Ho yo HacTosiiel 
BP@MeHH 9TO ABJICHHe paCCMaTPHBaJOCb KaK BTOPOCTeNeHHbI (aKTOp pH pel 
HUM MpoGOweM, CBASAHHbIX C OKMCJeHHeM. B OAHHX CJly4¥adX STO BIMAHHE Obl 
MaJIOSAMeTHBIM, B ApyrHX OOHAPyXHBaJMCb NPOTHBOpeuMBble pe3yJbTAaTHI. CK 
pOcTH JBHXKeHHA TasOBbIX Cpej, BO BCeX STHX HCCeMOBAHHAX ObWIM He3HAad 
TebHBIMH (<500 m/Mun.). UccneqoBaHua, cBA3aHHbIe C KOPpO3HOHHBIM pa 
pVINeHHeM HarpeTbIX MeTaJJIOB B Ta30BOM MOTOKe OOJIbIIMX JO3BYKOBbIX 


Bud no cmpenxe A 


Puc. 1. OOmui Bug ycranopKu: J — KoMnpeccopHax uacTb c pa6bo- 

4HMH OaslOHamu, 2 — qopKamepa Cc paOouHM corsiom, 3 — pa6o- 

yaad GaCTh adpoyHHamuueckoii TpyOn, 4 — S/IeMeHTbI CHCTeMBI 
3meKTponarpepa, 5 — oOpaser 


CBepX3BYKOBbIX CKOpocTeH, HOKa HeH3BecTHbI. MckmroueHHe mpefcTaBJial 
rasoBble CpeJIbl, 3albWIeHHble aOpa3HBHbIMH YacTHUaMH (30J1a, KBapll WH Ap 
re HCCJELYIOT IPOSHOHHOe WIM KOPPOSHOHHO-3pO3HOHHOe pa3spylienve MeTa 
JOB TIpH OOMbUIMX JO3BYKOBbIX CKOpocTax JBYyxKeHHaA (°). 

Bi HaCTOAMeM UCCJeElOBAaHHM CTaBHslacb 3afaua U3yYUTb B3aHMOJeHCTB 
HarpeTOro *Kele3a C MOTOKOM XOJOZHOrO BO3AyXa, XapakTepu3yrolleecA KC 
PO3HOHHO-9PO3HOHHBIM paspylWeHHeM, IIpH CKOpOCTAX JBWKeHHA BO3LyXa I 
pxAKa HECKOJIbKUX JeCATKOB THICAY METPOB B MuHyTYy. MccaeqoBanue npoBene 
Ha ycTaHoBKe (puc. 1), KoTopaad cocToasa U3 CBepX3BYKOBO aspoqMunHaMHyecK 
TpyObl OaJOHHOrO THA C 3aKpbITOH paGoueli YacTbIO UM CO CBOOOAHOM CTpy 
H CHCTeMbI 9JIeKTpoHarpeBa. Mcnbiryembii oOpasen, uMerouyHi | | -oOps 
Hy!0 (OpMy, HarpeBaJica MponycKaHHeM IeKTpoToKa. TemMepatypa o6pa3 
U3Mepsacb C TOUHOCTbIO -+- 10° B uccaeqyemMom yuana3s0He 800 — 1006 
CkopocTb JBHKeHHA BO3AyXa cocTaBuna O—O, 3—0, 8—1, 5—1, 7—2, 1— 
uucia M. Ckopoctb Bo3ayxa mp M = 1 coctapaser 298 m/cexk. 
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| Bpems BosfelicTBua NoToKa BosAyxXa U3MeHAOcb OT 10 go 120 cex. Onpe- 
eleHue OOeH yObIIN Beca OOpa3ila NpOusBO_MOCb NyTeM yaseHUA ocTaBllelt - 
CH Ha HEM OKaJIMHbI CMellHasIbHbIM peaKTHBOM. PacueT CKOpOcTH KOppO3HOHHO- 
9pO3HOHHOTO paspyllleHHA OTHOCHJICA He KO BCeMy OOpasily, a K ero 3/IeMeHTY, 
KOTOPLI MpefcTaBAs coOoH JMcK JMaMeTpoM 5 MM, BbICeKaBIUIMiicad KaIHOpo- 
.. MyaHCOHOM H3 WeHTpasIbHOH YaCTH OOpa3ia Mocse ero o6syBa. Yron 
ataku oOpasiia paBusasica 0°. OOmui pesybTaT paspymenua OOpasita Ha pa6o- 
gem pexkuMe ofpefeiaica mo 3—8 ocpeqHeHHbIM 9KCHepHMeHTasIbHbIM 
TouKam. 
TlonyuenHbit pe3yibTaT, XapakTepu3yroulMli cKOpocTb rasoBol Koppo3nu 
4 800, 900 u 1000° 8 saBucuMocTH OT CKOpocTH ABYW>KeHUA BO3yxXa, WOKa3aH 
puc. 2. [lia npuOmKeHHOH OWeHKH BIMAHMA UMCIa M noToKa Ha cKOpocTs 


i 
pe 


a 


Cropocms Koppoguu 


Puc. 2. 3aBHCHMOCTb CKOpOCTH KOppo3HOH- Puc. 3. 3aBHCHMOCTb cpelHe- 

HOrO pa3pylIeHHA OT CKOPOCTH BO3,yII- ro BecoBoro pacxoya H ocper- 

HOrO MOTOKA Mp pa3s/IHUHEIX TemmepaTypax HeHHOFO MOTOKa KHHeTHYeCKON 

oO6pasna. Uncna y Touek — uucio ocpex- 9HeprH vepes eHHUIY nuO- 

HEHHBIX 9KCMEPHMCHTAJIbHBIX TOUeK. T = 10 Waku OT CKOpocTH BO3zyuIHOrO 
ceK.; @,,—= 0° moToKa 


aspYWIeHHA xKele3a ObIIM B3ATHI CJIeMyioulHe OCpeAHeEHHbIe XapakTepHCTHKH 
BOSyWIHOrO MOTOKa: CpeqHUM BecoBOl pacxox BO3,yxa B paOoyeM ceyeHuN 
Geex (kr/ceK) HW CpeqHHH MOTOK KHHETHYECKOM SHEPIHH Yepes eANHULY MIouayn 
Exun (KIM/CeK), KOTOPbIe NOACYMTHIBAIMCb COOTBETCTBYIONIMM OOpasom (’). Onu 
BLIOpaHbI NOTOMY,YTO NepBad W3 HUX OMpefesAeT CKOPOCTb JOCTaBKH KHCJIO- 
DOJHEIX ATOMOB H, CJIEOBaTeIbHO, BOSMOXKHYIO CKOPOCTb OKaJIMHOOOpasoBaHHA; 
BTopad %Ke MOKET, B HEKOTOPOH CTelMeHH, XapaKTePpH30BaTb MOJIeKYJApHO- 
aOpa3uBHOe H3HALIMBaHHe OKMCHOH IWI€EHKH, MOCKOJIbKY CHJIbI TpeHHA B II0- 
|PpaHH4HOM Coe, Ip HaM4HH TelMOOOMeHa Mey OOpasioM HM BO3YUIHbIM 
|MOTOKOM 6oJIbIOH CKOpOCTH, OMpeseHTb O4eHb TpyqHO. M3mMeneHHe BecoBoro 
pacxofia MW KHHeTHYecKOl SHepruu Mo uncay M Bo3fzyuiHOrO MOTOKa MmpesctTas- 
eHo Ha pxc. 3. . 
V3 paccMoTpeHuA KpMBbIX Ha puic. 2 BHAHO, WTO B MHTepBasle or M = O jo 
M = 0,8 ckopocTb pa3spylieHHA BospactTaerT, | COOTBETCTBYeT BOSpacTaHHto 
Geex U Exun B STOM Ke HHTepBaue. 4 
_ C moppiliienveM TeMMepaTypbl HarpeBa BJMAHMe CKOPOCTH MOTOKa Ha pas- 
pyuleHve yCuJIMBaeTCA, 4TO XapaKTepH3yeTCA yBeJIMYeHHeM yIvia HaKJIOHa 
(BOCXOZAMIMX Y4aCTKOB KPHBbIX B JO3BYKOBOH OOsacTH. 

HenocpefcTBeHHbIi Mepexof, OT AO3BYKOBbIX CKOpOCcTeli K CBepX3ByKOBbIM 
‘He HCCJIeqOBaJICA BBHY OTCYTCTBUA CTalMOHapHOrO pexKNMa OOTeKaHHA, pes- 
iKOro BOSpaCTaHHA adIpOMMHAMMYeECKHX Harpy30K HW BUOpAalNl, BHOCALLUX OOVIb- 

it, 
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WiHe WCKax%KeHHA B 3KCNepHMeHT, H BBHAY HeBO3MOXKHOCTH TOUHOTO 3aMep 
3HaYeHHH TapaMeTpOB BOSAyWIHOrO NOTOKa. HeoOxoquMO y4HTHIBAaTb, 4TO Ip 
CBepX3BYKOBLIX CKOPOCTAX XapakTep OOTeKAHHA H3MCHACTCA 3a CYeT NOABJICHH 
Buepeyqu oOpasiya cKauka ynuoTHeHHA. TlosTOMy HaJsioJalouleecaA yMeHbUleH 
CKOPOCTH paspyllieHHA OOpasna pH nepexofze oT ancen M = 0,8 oO unce 
M ='1,7 -+ 1,8 MoxeT O6bITb BbISBAHO YMeHbINIeHHeM BeCOBOFO pacxOfa BO3LY 
xa npu M > | (puc. 3) M yMeHbIIeHHeM KHHeTHYeCKOH IHEPrHH 3a CKayKO 
Hecmotps Ha TO 4TO OOWIMH 3amac KHHeTHYeCKON JHEP MOTOKA ph YHCwHal 
M > 1 mpofosmKkaeT pacTH, JOA KHHeETHYeCKOH SHEPrHH, BO3eHCTBYIONeH H 
oOpa3ell, YMeHbLIaeTCA, BCEACTBUe OOIbIUHX ee NOTepb Ha CKaUKe YIWIOTHEHH 
Ilpu qaibuefiimem yBewMueHuu CKopocTu noToKa (M > 2) toad KHHeTHYeCKO 
9HeEprHH, BosTelicTByIOWeH Ha OOpasell, OyeT BO3PacTaTb; OHA MOxKeT KOMMe 
CHpOBaTb B 9TOM CJIydae TposowKalouleecA YMeHbUIeHHe BecoBoro pacxoy 
[lostomy cyMMapHoe JelcTBHe STHX PaKTOPOB MoxeT IpHBecTH K HEKOTOPOM 
YBeJIMYeHHIO CKOPOCTH paspyWeHHA, YTO H HaOJOMaeTCA pH YBeIMYeHHU CK 
pocTH toToKa cBbiue M = 2. 

YcusuBaroulee JelicCTBHe CKOpOCTH MOTOKa Ha pa3spyleHHe C NOBbIMIeHHe 
TeMIepaTYPb! 3//eCb BbIPaKeHO CJlaOee, YEM B JO3SBYKOBOH OOMacTH. 

YBeIHYeHHe BPe€MeHH BBIJepKKH BHIBbIBACT YMECHbIMeHHe CKOPOCTH pa3p 
WeHHA Ha BCexX HccuIeqyeMpIx uncnax M. [Ipu Masix BblgepxKKax Mporec 
pa3pyWIeHHA HeT C OoMbINeH CKOPOCTHIO, YeEM MpH Coee AIMTeMbHBIX BbIZEp 
KaX. ITO TOBOPHT O TOM, YTO B WeJIOM Mpollecc paspyWleHHA HOCHT KOppo3HOH 
HbIM XapakTep. C yBeM4eHHeM BpeMeHH OKHCJICHHA MpOHCXOAMT yToJMeHu 
OKaJIHHBI, a CJleOBAaTeJIbHO, HW yBeIMueHHe BpeMeHU Audpysuu pearenToB yepe 
okaiuHy. Ilockobky Wupy3ua Yepes oKaJIMHY ABJIAeTCH HAvOoJIee MeJVJICHHBI 
aKTOM, IIPOHCXOJIMT TOPMOMKEeHHE BCero Mpollecca OKHCIEHHA B ILeJIOM. 


Ilocrynusio 
3 1 1961 
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Jloknagwn Akanqemuu nayr CCCP 
1961. Tom 138, Ne 3 


PEOJOPHA 


JI. M. BAPIOXHHA 


CNOPbI HW MbIJIbLLA TPHACOBbIX OTJIOKKEHMH 
FOrA MEYOPCKOFO BACCEHHA 
(IT pedcmaeneno axademuxom JI. B. Haauekunom 14 XI 1960) 


Ee B 1957 r. BepXHA YaCTb paspe3a TepMH, BbIqerneman B. VM. Uaanpmue- 
biM (°) B 3aa3HHHCKY!0 CBUTY, Obluia OTHeECeHa HaMu (*) K TpHacoBoli CHCTeMe. 


b BO3PaCT 3ala3HHHCKOH CBUTbI Kak BepXHHit tpuac (HWKHUH uM cpeqHnii 
nep, mo M. ®. HeiiOypr (°))  BbIyeIHTb HWKHETPHACOBbIe OTMOHKEHHA B 


ple ONIPeJeJICHUA CHOP HM MbIWIbIbI, IPOMSBezeHHbIe B 1959—1960 rr., nomHOCTHIO 
IOMTBEPAUMM BLIJeIeHHe HWKHErO HM BepxXHero TpHaca (MocmeqHero B OObeMe 
fMKHErO HM CpeAHero KeliNepa) UW Mo38BOJMIH OOOCHOBATb BbIJeeHve BepxXHero 
elillepa MIM posta. 
> UcxoqHEm MatepHasioM JJIA MasIMHOJIOrMYecKOrO aHadH3a TpMaca MocwJy- 
KMIM OOpasubl, oTOOpanubie B 1955—1959 rr. B. WM. Yanpimesymm us TpvacoBblx 
MrioxwKeHHH pp. Ilepe6opa, S3anasHoH, M. Apanua, B. Cptnn uw ap. Coppi u 
bIbila OKa3avcb He BO BCex OOpasyax. M3 131 npocmorpeuHoro oOpa3ia 
JOMHbI€e KOMIICKChI CHOP HM MbWIbIbI, T. €. KOMIMIeKChI, ComepxKamine 150—250 
bopM, yamocb HaOpaTb Jib M3 66 OOpasioB. Oco6eHHO peXKO COpbI HM MblWIb- 
a BeTpeyaioTcs B OTMOKEHMAX HWKHETO TpHaca — KOMIWIeKCbI HaOpaHbl B 
5 OO6pasilax u3 52. Taxaa cla6aa HaCbILLeHHOCTb CHOpaMH Hi bIIbIOl HW KHerO 
Ppiiaca CTOMT B IpAMOH 3aBHCHMOCTH OT AHMTOMOrM4YeCKHX OcOOeHHOCTe ero — 
[ecb OoubuIOe MeCTO 3aHHMaIOT MeCYaHHKH M KOHTIOMepaTHi. 
[peboscaerpuaconie OTMOXKeHUA, MMenyeMble nepeGopcKol cBuTOH, Ha tore 
leqopekoro Oacceliva MpelcTaBJIeHbI B OCHOBHOM KpaCHOMBeTHbIMH OTJIO- 
KeHMSIMM: KOHTIOMepaTaMM M rpyObIMM MecuaHHKaMM C IIpOCOAMM KpaCHbIx 
74H. Jivmm wa pp. M. Apanue u Bb. Corine cpequ KpacHOuBeTOB MOABJIAIOTCA 
SPOLBeTHbIe OTOKEHHA, MpeskcTaBAsnioulue coOoH, mo B. UW. Uanpnnesy (’), 
Ballayuble Pawn» mepeOopcKol CBHTHI. 
CnopoBo-MblibileBble KOMIMICKCbI HM2KHeETO TpWaca XapaKkTepH3yloTcA HaJIu- 
idem Go/IbUIOro KOHYeCTBa Cop XBoreBbIX (1O—12%), oTHOCaULHXCA K Kwac- 
y Equisetales, cpequ KoToppix nanOomee pactipoctpanentt Leiotriletes ro- 
fMandus Naum., Euryzonotriletes microdiscus K.-M. JloctarouHo Muoro 
fakxKe cop Kacca Calamariales (3—9%). B MenbuleM KomMYeCTBe BCTpe4daioT- 
A MHUKPOCHOpbl ManopoTHuKoB 43 poop Osmunda (0,5—1,5%), Matonia 
0,5—2,0%). 
CpeAM MbIbUbI B HHKHETPMaCOBbIX KOMIMJIeKCaX OTMedaeTCA OOMbINOe KOJH- 
fecTBO XBOMHEIX mpoTorumos Podocarpacea, Pinacea. Bowbuloe yuacTue B 
KOMIJIeKcax IpHHMMaioT MeAKMe OKpyTvible opMbl Azonaletes — Asaccites 
Ho 14%) c mmoTHOH HexACHO WarpeHeBOH HIM riaqKoH 9K3HHOH. JloBombHO 
toro (16%) B HMKHeTpHacoOBbIX KOMMJIeKCaX MIblIbIbl THHKTOOOpa3HbIX Me- 
O30licKoro THNMa c rilaqKoH uM wWepoxoBaToH 9K3HHOH. BcrpeyaeTca, HO B 
HeOONIbIUUX KOMM4ecTBaX (0,5—2,0%) XBoHad MbiIbua Striatopinites. 
_ B pykosBofauleM KOMIIeKce CMop H IbWIbIbl HHKHerO TpHaca, MOMHMO 
TepeynceHHbIX (OpM, MOCTOAHHO MpHcyTCTBY!OT B HeOOMbINMX KOJM4eCTBAX 
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cnopbi Partina bulbifera Mal., Partina reticulata Mal., npimbua Caytoniales 
Podozamites. [Ipencraputetu Kuacca Cordaites eqMHMUHBI. 

Ha otjoxKenvax MepeOopckoi cBuTE, no MHeHwio B. VW. Uanpnuesa (’ 
HecormacHo, 3auleraeT 3ala3HHHCKad CBUTAa, MpeACTaBIeHHaA MOMHOM TOME 
PHTMMYHO YepeMyIOULMXCA CePOMBETHIX NMOpOM, TAKUX KaK MeCuaHHKH, awe 
BPOJHTbI HM PIMHbI C TOHKHMH WM peQKHMH MpocsoHKaMyu yrsiel WM yrJIMCTbIX Claw 
ueB. Bugopol cocTaB CNOpOBO-MbIbIeBbIX KOMIJIEKCOB STOH CBHTbI Oovlee pas 
HOOOpaseH M10 CpaBHeHHIO C HMKEeeKANIMMH OTJIOMKeHUAMH. Slecb XOpoul 
BbIeIAIOTCA [Be TpyNMbl Kommsekcos: 1) rpymna HwKHe-cpesqHeKelinepcKu 
KOMMIeKcoB; 2) rpyita p3TCKHX (BepxXHeKelMepCKHX) KOMMJeKCOB. 

Hykne-cpequekelinepcKve KOMIMJI€KCbl XapaKTepH3yIOTCA HaJIMYHeM OOJIb 
IMOrO KOJIMYeCTBAa BUAOB, paclipoCTpaHeHHbIX Kak B HWKHEe-, TAK HW B BepXHeTpHa 
COBLIX OTMOXKeHUAX. TOJIbKO pa3JIM4HA B MpOWeCHTHOM COOTHOMeHHH Tex HJ 
MHBIX CHCTEMATHYeCKHX py B KOMMJeKcaX H NOABJeHHe pAJa HOBBIX Bepx 
HETPHacOBbIX BHJOB MO3BOAIOT OTMMYATh HWKHE-CpesHeKeliMepCKHe CMOpOBO 
IIbIIbIeBbIe KOMIJI@KCbI OT KOMIIJIEKCOB CMOp H MbWIbIbl HAKHETO TpHaca. 

OTIMUHA MexKITY HWKHETPHACOBbIMH H HHKHe-CcpesHeKeliMepCKHMH KOM 
IlJIeKCAMH CBOAATCA K YMEHbINeHHIO BBepX MO paspe3y MuKpocnop Azonaletes— 
Asaccites (40 6%), Hati6omee OOHIbHO MIpeNCTAaBJICHHBIX B KOMMMJIeKCaX HMKHET 
Tpvaca (n0 14%), kK yBeIMYeHHIO MbIIbIbI ApeBHuXx Coniferales (10%) wu MesKO 
MIblIbItbl KIacca Caytoniales (5%). ORHOBpeMeHHO B KOMMJIeKcaX HHM2KHEerO 
cpeqHero Kelilepa YyMeHbllaeTCAd KOJIMUeECTBO OKPYTJIbIX TialKUx cnop Leio 
triletes rotundus Naum. ) 

PsTcKve CHOPOBO-MbIIbIEBbIe KOMIMVIC€KChI OOHAPyXKeHbI B OOpasyax H3 06 
HaxkeHusa c p. Manoro ApaHywa W3 caMbIX BepXOB 3ala3HHHCKOM CBHTbI. JIH- 
TOMOFHYECKH PITCKHE OTJIOMKECHHA MpeACTABJICHb! B HWMKHEH YacTH MecuaHHKOM 
BbILWe KOTOpOrO HAYT Cepble TIMHBI, YepesyroulMeca Cc CepbIMH NMecuaHHkaM 
H aJIeBPOJIHTaMH, ColepxKalllHwe B BepXHelH YaCTH TPH MaJIOMOLLHbIX Tpocwo 
yraia. CropOBO-IIbIIbIeBbIe KOMIMJIEKCbI H3YYeHbI W3 TWH MU yrueH. B necuaHH 
KaX HM alleBpOMMTAX OHH OTCYTCTBYIOT. 

Kommuieke cop HW MbiWIbIbl p9Ta XAPAKTepH3yeTCA CJeyIOWMM COCTAaBOM 
Equisetum sp. 0,8%, Lycopodium subrotundum K.-M. 1,2%, Lycopodiu 
sp. 0,8%, Selaginella sp. 0,8%, Cyatheae 0,8%, Coniopteris ex gr. jurassic 
Bolch. 0,8%, Coniopteris sp. 2,8%, Polypodiaceae 0,8%, Matonia_ triassic 
K.-M. 1,6%, Matonia sp. 1,2%, Gleichenia sp. 1,6%, Schizaea3,2%, Osmun 
da sp. 0,8%, Leiotriletes rotundiformis (Mal.) Bolch. 1,6%, L. microdiscus' K. 
K.-M. 1,2%, L. marginopinuatus K.-M. 0,8%, L. glaber Naum. 0,8%, Camp- 
totriletes triassicus K.-M. 1,6%, Exinella magnotuberculata var. compact 
Mal. 0,8%, Azonotriletes amplectus Waltz var. triassus K.-M. 1,2%, Cor 
daitina sp. 0,4%, Walchites gradatus Bolch. 0,4%, Pseudowalchia sp. 1,2%, 
Brachytriletrium sp. 1,6%, Bennettitales ex gr. labrosus Bolch. 0,8%, Ben 
nettitales sp. 3,2%, Cycadaceae 2,4%, Ginkgo parva (Naum.) Bolch. 1,2%, 
G. elliptica (Naum.) comb. n. 0,8%, Ginkgo sp. 2,4%, Caytoniales 4,8%, 
Podocarpus sp. 0,8%, Haplosacculina alata (Lub.) var. triassica Mal. 0,4%, 
Platysaccus gracilis K.-M. (tuna Podocarpaceae) 0,8%, Protopodocarpus ex 
gr. sulphurens Bolch. 0,8%, Araucariasp. 2,8%, Agathis sp. 0,8%, Podozamites 
sinuosus Bolch. 0,8%, P. ex gr. larizinus (Naum.) Bolch. 0,4%, Podozamites 
sp. 3,2%, Pinaceae 1,2%, Picea mesophitica Pokr. 0,8%, P. ex gr. exiloides 
Bolch. 0,8%, Picea sp. 5,2%, Paleopicea glaesaria Bolch. 1,2%, P. spirel- 
laeformis (Mal.) Bolch. 0,8%, Protopiceae vilujensis Bolch. 0,8%, Protopiceae 
sp. 0,8%, Cedrus sr. 0,8%, Pinus noxpox Haploxylon 1,6%, P. nogzpon Dip- 
loxylon 1,6%, P. aff. pinaster Sol. 1,2%, P. aff. pernobilis Bolch. 0,8%, Pi- 
ceites prolixus (Lub.) Sauer 0,8%, Protopinus latebrosa Bolch. 1,2%, P. i 


* 


lutens Bolch. 1,2%, Sacculina prolongata var. minor Mal. 1,2%, Pseudopinu 
textilis Bolch. 0,8%, P. contigna Bolch. 0,8%, Paleoconiferus asaccatus 
Bolch. 2,0%, Paleoconiferus sp. 5,6%, Protoconiferus sp. 1,6%, Azonaletes— 


* [Ludppt — cpequne 3 CeMH MOJIHBIX KOMMJICKCOB. 
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Asaccites 4,8%, Azonaletes sp. 5,6%, Aggerella bullulinaeformis Mal. 1,2%, 
He oMpejesenHaa mpiibya 1,6%. 

_ Kak BuqHO 43 TpMBeseHHOrO KOMMVeKca, CpexM Ciop mpeocbapzaioT cnoppr 
ManopOTHHKOB u3 ceM. Cyatheaceae (4, 4%), IIpeACTaBJIGHHbIX pofloM Conio- 
pteris, KOTOpbIM XapakTepeH JIA IOpCKUX OTMOKeHUM. JIA pSTCKUX KOMMJIEKCOB 
XapakTepHO TakxKe MpHcyTcTBHe cnop cem. Matoniacea, MpefcTaBIeHHEIX BUa- 
mu Matonia triassica K.-M., Matonia sp., H3BeCTHBIX H3 HWKHeErO HM cpeyHero 
Kelniepa. Hapsyly Cc HUMM MpucyTCTBYIOT CHOpbl ManOpOTHHKOOOpa3HbIX HeYyCTa- 
/HOBJICHHOTO CHCTeMaTHYeCKOrO MOJIO*KeHHA, OTHOCALIMecA K Tosrpynne Leio- 
-triletes Naum. B MeHbuleM KosIMYeCTBe BCTPeYeHbI CNOPbI XBOMMIEBbIX poma Equi- 
Setales, mpeHMylecTBeHHO MpefcTaBJeHHbIX Bugamu Leiotriletes microdiscus 
K.-M., L. rotundus Naum., u cnopp poga Osmunda.; 

Cpefy MbIIbILbI B pPSTCKOM KOMIVIeKce JOMMHUpyrollee NOOKeHHe 3AHHMaeT 
MbiIbla HEBbIACHEHHOH CHCTeMaTHYeCKOH MpHHaJIexKHOCTH HM MblIbia Toso- 
CeEMAHHBIX. Cpe NocIeqHUX OCOOeHHO OOJIbIIOe KOJIMYECTBO MIbIJIbILbI XBOMHDbIX 
(43,6%), MpefcTaBJleHHbIX B OCHOBHOM cem. Pinaceae. B sToM KommueKce He- 
Mayo TaKKE MbIIbIbI CaPOBLIX HWM THHKTOBbIX, HMeIONJMX KOPHYHeEBATO-%Ke- 
ry! WepOXoBaTyIO SK3HHY, COJepKaHve KOTOpPHIX JocTuraeT 7%. Ilbiwibya 
KOpavTOB equHMUHA. XapaKTepHbIM JIA CIOPOBO-MbIIbUEBbIX KOMIJICKCOB p9T- 
2KUX OTJOKEHHH ABJIAeTCA OoIbUIOe COepxKaHve B HUX MIbWIbIbI [peBHUX 
KBOMHBIX, Cpe KOTOPHIX NMOABJIACTCA IIPHMUTHBHAA MbIWIbIa, OTHOCAILaAcs# 
Hamu K Paleoconiferus. Oco6eHHocTbIo 9THX MPHMHTHBHBIX (POpM ABJIAeTCS. 
HeOOJIbINOK pasMep BO3YINHEIX MeCLIKOB M BOJIHHCTad JIMHHA HX MpHKpelvienua, 
A TaKXKe HEACHBIM XApakTep CKYJIBNTYPbI 9K3HHbI. OTOT THM MbIVIbIbI B HWKeJe- 
KAallUX OTMOKEHHAX MOUTH HE BCTPeuaJICA. SHAUHTEJIbHbIM MPOWeHT B KOMILIeK- 
2ax cocTaBsineT cem. Araucariaceae (8%), MpelcTaBsIeHHOe B OCHOBHOM IIblJIb- 
‘oH u3 poga Podozamites. 

_ IIpu conoctapieHun p9TCKUX CNOPOBO-IIbIIbIeBLIX KOMIJICEKCOB C KOMIVIeK- 
CaM CIOp H MbIVIbUbI HHKeeKALLAX OTMOMKEHMH HMMKHETO H CpemHero Kelinepa 
-BBIABJIAIOTCA CJleAyIolulNe OCOOeHHOCTH S9THX cMeKTpoB. IIpoueHTHoe cozepxanne 
fTanopoTHHKoB cem. Cyatheaceae, HesHauuTesbHoe (1,0—1,5%) B KomnsmeKcax 
/H¥OKHEFO MH Cpequero Kelilepa, B p9TCKHX KOMMJeKcax NoBbilaeTca Wo 4,4%. 
Taxxe BeyyT ceOa v cnopsi u3 cem. Schisae, yBeM4MBarollveca B pate Jo 3,2% 
cofepxaHve xe cnop poyzos Lycopodium, Osmunda B psTe yMeHbulaeTca, 
200TBeETCTBEHHO, JO 2,0 u 0,8%. 

| Tlpuibyja rovioceMaHHbIX, KaK MpaBHJI0, BO BCeX H3yYeHHBIX p9TCKUX KOM- 
—vieKcaX JOMMHUpyeT Hal, CrlopaMH, NpWyeM MbWIbUa APeBHUX XBOMHBIX B P9T- 
2KUX KOMMJIeKCaX HaAXOJUTCHA B 3aMeTHO OOJIbIeEM KOJIMUeCTBe, YEM B HH Keue- 
KAWMX OTMORKeHNAX. Comepxanue MbWibubI Bennettitales HecKObKO MOBBILUA- 
eTCA B KOMIIeKcax p93Ta lO CpaBHeHHIo C KOMIWJIeKCaMH HWKHeTO H CpelHero 
Kelinepa. 

Eme O2HUM OTJHYHeEM p3TCKHX CMOPOBO-NbWIbIeBLIX KOMIVJI€KCOB ABJIAeT- 
CA HalMUHe B HAUX XapaKTepPHbIX IOPCKHX (opM, TaKUX Kak: Coniopteris sp., 
Lycopodium subrotundum K.-M., Brachytriletrium sp., Podozamites sinuo- 
sus Bolch. Picea mesophitica Pokr., Protopicea vilujensis Bolch. Paleopi- 
zea spirellaeformis (Mal.) Bolch., P. glaesaria Bolch., Protopinus sublutens 
Bolch., P. latebrosa Bolch., Pseudopinus textilis Bolch., P. contigna Bolch., 
OTCYTCTBYIOUNUX B HWXKHEM HM CpefHeM Kebmepe. 

Kak BHAHO W3 MpHBeJeCHHIX CONMOCTABJICHHH, NaJIMHOJIOTHYeCKHH KOMIMJIEKC 
P2TCKUX OTJOKEHHH BeCbMa cBOeOoOpaseH HM AOCTaTOUHO XOpOLlO OTIMYaeTCHA 
OT CN€KTPOB HMMKHEFO HM CpeqHero Kelilepa, NPHYeM OTMYNA B KOMMIeKcax CHOp 
“H MIbWIbIbI p9TAa OT HMKHETO HM CpesHero KeliMepa Ooslee CyIeCTBeCHHEI, 4eM 
/PaKOBbIe 2%Ke OTHYNA MexKAY HWKHAM TpHacoM Hu Kelinepom. IloqoOnyto 3aKo- 
‘HOMepHOCTb oTMeuaeT HB. C. Manapxkuua (3,4) 21a CNOpOBO-MbIIbUeBbIX KOM- 
/MieKCOB TpHacoBbIX OTJO*KeHHH Boctounoro uw Sanaguoro IIpuypaspa. 

O6uIMMu MpH3HaKaMH CNOPOBO-MbIWIbIeBbIX KOMIJICKCOB HH?KHe-cpeqHeKkeH- 
€pCKHUX HM p3TCKUX OTJIOMKeHHM ABJIAIOTCA: 

1. Hanmunve Oombiuioro KomHYecTBa B OOCHX TpynlaxX KOMMVJIEKCOB IMIbIJIbILbI 
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XBOHHBIX pacTeHHH H CHOp NalOpOTHHKOB, CpeM KOTOpbIX HMeeTcA pA OOMMX 
BHJIOB, B H3BeECTHOH Mepe ONpeeIAIOMINX BepXHHH TpHac, Takux Kak: Matonia 
triassica K.-M., Lycopodium sp., Azonotriletes amplectus Waltz var. tri- 
asus K.-M., Sacculina prolongata var. minor Mal., Paleoconiferus asaccatus 
Bolch. Piceites prolixus (Lub.) Sauer. 

2. TlocroxHHoe NpHCcyTCTBHe NanOpOTHHKOOOpasHbIxX, OTHOCAIMXCA K HOJ- 
rpymne Leiotriletes Naum. 

3. SamMeTHoe yuacTHe MeJIKOM MbIIbIbl KeHTOHVEBBIX. 

4. [lpucytcTpue eqHHHYHOM MepMCKOH MbIVIbIbI KOpavTos. 

5. OOa3aTesbHoe MpHcyTCTBHe THHKTOBbIX WM WHKAaOBbLIX Mes030HCcKOrO 06- 
wMKa c TulaqKoH CTpyKTypOM 93K3HHEI. 

TakKHM 00pa30M, pa300paHHbld HAMM p9TCKHM KOMIWIeKC CNop 4M IIbIVJIbIESI, 
uMeA px OOWMX YepT C KOMMIeKCaMH CHOP H MbIWIbIbl HMKHETO MH CpesHero 
Kelillepa, yxKe CHJIbHO OOoralljeH }opCKHMH dbopMaMM HM MMeeT NepexosHbl xa- 
pakTep Mexy TpHacoM UM 1OpoOH, 4YTO HaXOJHTCA B MOJIHOM COOTBETCTBHH C 
TAKUM 2Ke CMelIaHHbIM COCTaBOM JIHCTOBOH dlopE pata (?). 


Wucrutyt reonorun Tocrynnao 
Komu dudinana Akazemun nayK CCCP 1 X 1960 


HWHMTHPOBAHHASH JIMTEPATYPA 


1JI.M. Bapwxuua, Tp. Koma mun. AH CCCP, Ne 7, 1959. 2 A. H. K pw me] 
rodjospuu, Kypce naneodotanuku, 1933. %B.C.ManaapKunua, Tp. BcecowsH. na- 
YUHO-HCCJI. FeOJI.-pa3B. HecbT. HHCT., HOB. cep. B. 7 (1953). 4B.C.ManaBpKkuna, Tp. 
Bcecois3H. Copel. 10 paspaboTKe yHHp. CXeMbI CTpaTHrp. Me€3030HCK. OT. Pycckow niaTpopMbl, 
1956. ®&M. ®. Hei6ypr, JJAH, 127, Ne 3 (1959). ®° B. UW. Vansimes, Tp. Komu 
gun. AH CCCP, Ne 7, 1959. *B. UW. Vanumes, JI. M. Bapwxuwna, COopn. cra- 
rei mo reotoruu ApxtTukn, Ne 4, 1960. 


ol Woxrnagnn Akagemuu nayx CCCP 
1961. Tom 138, Ne 3 


PEQJOVH ff 


, P. 3. FEHKMHA 


ME3030HCKAS ®JIOPA IOKKHO-AKYTCKOFO (AJIMAHCKOIO) 
KAMEHHOYIOJIbHOrO BACCEHHA HW EE CTPATHTPA®HUECKOE 


i PACHIPOCTPAHEHHE 

iM ; (ITpedcmaeaexo axademuxom JI. MH. Ilep6axosum 2 VITT 1960) 
en 

aN 


. Ilo toxKHOw oKpawHe oOmMpHOro AmjancKkoro Haropbs, OT p. OmeKMbl Ha 
alliage Oo. p. Yuypa Ha BocTOKe, No wpoTe cBpmue 600 KM MpocTupaetca 
hKHO-AkyTcKul (AmjaHcKHH) KaMe€HHOYrOJIbHbIM OacceliH Me3030iCKOFO BO3- 


cTa ; 
a yIJIeHOCHbI OacceH C 3allaya Ha BOCTOK JeJIMTCA Ha YeTbIPe yrseHoc- 
ABIX patona: Ycemynckni, Anjano-UypmMauckui, Touamexuii u TokuucKkuii. 
B reovlorHueckoM CTpoeHHu Oaccelina IpHHUMaloT yYacTHe MHOFOKHMOMeTPOBBIe 
Tou BWOKeMOpwiicKHX H HWKHeKeMOpHiicKHX OOpa3s0BaHH, BbICTYMAIOMMe B 
KpaeBbix “4acTax Oaccelina M CMaraioujMe ero (byHaMeHT HM Mes030licKHe KOH- 
THHEHTAJIbHbIe OCATKU, BbINOIHAIOUIMe BNawuny Oaccelina. 
KoHTHHEHTAJIbHbIe OCaAKH Oaccelina JocTuraroT 2500 M Mom{HOCTH Hu Tpes- 
STaBJIAIOT COOOH yrIeCHOCHble OTJOMKeHHA, TAK KaK YIJIEMpOABJICHUA BCTpeuatoT- 
eA 110 BCeH Tome. Paspe3 yrvieHOCHBIX OTJIOXKeHHH CIOKeH KOHTIOMepaTaMy, 
9a3/IMYHBIMM TecuaHHKaMU, aJIeBpOJHTaMH, aprusIuTaMH M MacraMH KaMeH- 
foro yraa. Bospact noyaBvisiomleli YacTH yrieHocHoro paspe3a iopeKuli. B mo- 
| ee BpeMaA B OaccelHe BbIJeAIOTCA HM YKHEMEJIOBbIe OTJIOKeCHHA, OAHAKO 
IolulaqHoe MX pactipocTpaneHve u3y4eHO elle cabo. 
_ 3ameraioT Me3030licKHe MOposbl B TEKTOHMYeCKUX JenpeccHAX, BbITAHYTbIX 
8 Buje Nostoc B CeBepoO-3allaHOM HallpaBJIeHHM, OrpaHHYeHHbIX C tora, a MHOTa 
H c cebepa AMHHAMH Hapywiennit. 

_ Crpaturpaduyeckoe pacuieHeHve yrvieHOCHOrO _Me3030licKOrO KOMIIJIeKca 
GacceiiHa 3aTpyJHeHO BCJIeACTBHe OAHOOOPa3HA VJMHTOJIOrMH pa3spe3a, ObicTpon 
ro (ballMaIbHOH H3MeHYMBOCTH, OTCYTCTBHA MAPKMpYIOUlHX TOPH3OHTOB, CKyJ- 
flocs cbayHUCcTHYeCKHX OCTATKOB HM HefOCTaTOUHOH U3yYeHHOCTH dsOpucTH- 
Heckux ocTaTKoB. Ilocmequve BCTpeyaloTcA 4aCTO MOUTH TO BCeMy pa3pesy. 
_ Haw6onee xapakTepHbiMH WieHamu cTpaTurpaduyeckoro pa3pe3a yruie- 
HOCHBIX OTJOMKeEHHH OacceliHa ABJIAIOTCA YFOJIbHbIe WiaCTbI, 10 KOTOPbIM OOBIYHO 
BeyeTCH YBA3KA OTJEIbHbIX pa3pe3soB. 

Ilo qannpm Vi. C. Bpeguxuna ('), B Me3030liCKOM yrvIeHOCHOM KOMIJIeKCe 
JIaHCKOrO Oaccelina BbITeAIOTCA NATb CBHT, 3aJiera‘olluX Mexy coool co- 
Taco: 

1. JOxTHuckaa CBuTa HM2KHeIOpcKOrTO BOspacTa, MoutHOCcTbIO 250—300 mM, 
fipeicTaBIeHHad TaK Ha3bIBaeMbIMM «KpalyaTbIMH» TecuaHWKaMu, TpeHMylte- 
‘QTBeHHO KBaplleBoro COCTaBa C BKpalJIeHHAMM xKeJITOBAaTO-OypbIX OXp. 
| 2. Jkypatickaan cButa cpefHeropceKoro Bospacta, MomHocTHIo 250-—400 M, 
‘Kapaktepu3yiomasca ApKO30BbIM COCTAaBOM NeCYaHHKOB, Xopolwel COpTHpoB- 
Koi oO0JIOMOUHOTO MaTepHadla, TOHKO3€pHHCTOCTbIO H YIIMCTOCTbIO Nopok x 
OMbILWICHHOHM yIJIeHOCHOCTBIO. 

3. TopKutcKas cBuTa BepxHeropcKoro Bospacta, MouHOCTbIO 800—1200 m *, 
JO*KeHHAA TpeCHMyUleCTBEHHO MeJIKO3CPpHUCTHIMH, a B BepXHWX FOopK30HTaxX — 


* MOULHOCTS ropKUTCKOl CBHTH! B8ATa NO NOJeBBIM HaOMIOLeHHAM YrOAbHOrO OTpsaga, 1959 r. 
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CpeMHe3ePpHHCTLIMH H KpYyNHOSepHUCTbIMH apKO3OBbIMH HM MOJIMMMKTOBBIMH re 
CUaHHKaMH C MOJYMHEHHBIMA TIpOCJIOAMHM TOHKO3eEPHHCTHIX MOpO WM MpOMbILLeH- 
HbIMM TviacTaMH yrs. 

4. XoNOMHHUKaHCKad CBHTa HWKHEMeOBOTO BOspacTa, MOLHOCTHIO 400— 
450 M, OTMMUa0llancaA OT HMKeTEKAUIUX YrvIeHOCHbIX CBHT Norpy6eHHem oOuIO- 
MOUHOPO MaTepHasa H MOJIMMHKTOBBIM COCTaBOM Mopoy. XapakTep yrsleHocHOcTH 
CBHTBI elle MaJio H3y4eH. 

5. YuIbitKancKad CBHUTa HWXKHeEMeJIOBOTO BO38paCcTa, MOMIHOCTbIO Oovlee 
400 mM; mpefcTaBleHHaA MecuaHO-KOHTJIOMepaTOBOH Tove C MOWLHOH MauKon 
MOJIMMMKTOBbIX KOHTJIOMepaTOB B OCHOBaHHH. CBuTa HMeeT orpaHHueHHoe pay 
MpocTpaHeHHe B IOXKHBIX KpaeBbIX yacTAx Oaccelina. 

Jina Bcero pa3pe3a YIJIeHOCHBIX OTJOKeHHH OacceHHa M OTJCMbHEIX CBUT 
XapakTepeH OovJlee rpyOo3epHHCTHI CocTaB MoOpof, OTCyTCTBHe WIM HesHauH- 
TeJIbHaH YIJICHOCHOCTb B HH3aX pa3spe3a M Ooslee TOHKOSEPHUCTHIN KOMIIJIEKC 
MOpo M HaJIM4He YyFOJIbHBIX MlacTOB B BepXHeH uacTH ero. 

B 1959 r. aBTop NpHHUMas yuacTHe B MOMeBLIX paOoTaX yrOJIbHOrO OTpxAa 
aOopaTopHuH MeTpoworuu yrsieH, MpoBoyuBmero padoThl B Anjano-Uyub 
MaHCKOM YIJI@HOCHOM,paHone Ha MecTopoxKJenuax: UymbMakaHckoM, Hepiou 
rpHuckoM, KaOakTHHckoM, HasjjMuckomM UW f1KOKHTCKOM. 

B pe3yslbTaTe H3yYeHHA paspe3a YIJICHOCHBIX OTJIOKCHHM YKAa3aHHbIX MeCTO 
pox eHHH aBTOpoM copMectuHo c B. K. IlpanumiHukKoBLIM NO MHOTOUMCJIeHHbIM 
KepHaM CKBaxKHH Obl COOpaH 3HAYMTeIbHLIN NaseoOoTaHvueckHH MaTepyad, 
KOTOPbIM aeT HOBbIe CBEJCHHA O IOPCKOH HW HUKHEMeOBON dlope LOxHO-AKyT 
CKOrO KAM€HHOYFOJIbHOrO Oaccelina. 

OmnpelesieHHA paCTHTeJIbHbIX OCTATKOB H3 IOxKHO-S[kyTcKoro 6acceHa Upo- 
BOMMIHCb B pasHble rogpt A. H. Kpuwrodosuyem, B. JI. Wpunana, A. B. Ax- 
capHupim, B. A. Baxpameespm, 3. II. IlpocsupsKxopow. OfHako nowy4eHHbIh 
HaMH MaTepHaJ BbITOAHO OTMM4AeTCA CBOeH 3HAYHMTeEIbHOM NOJHOTOH HW TOUHOH 
IIpHBASKOM K CTpaTHrpaduyeckoMy paspesy. 

IlocnoHubie cOopbl HU JeTasibHoe H3yyeHHe OPI, CTporo NpHBAsaHHOK 
K CTpaTurpaduyeckomy pa3pe3y, NO3BOJMO MpOceqWTb M3MeHeHMe COCTaBa 
PpaCTHTeEJIbHOCTH B pa3pese H BLIABHTb XApaKTePHble KOMIVJICKCbI JIA OTICJIbHIX 
yacTeli (CBHT) paspes3a. 

B OTO%KCHHAX IOXTHHCKOM CBHTbI ONpeeIHMBIX paCTHTeJIbHbIX OCTATKOB 
NOUTH HaliqeHO He Oblio. Bo3MoxHO, ITO 3ABHCHT B OOVIbIeH CTeMeHH OT TOFO, 
4YTO HAMM OblvIO MpOCMOTpeHO OrpaHHyeHHOe YHCJIO CKBaKHH, BCKPbIBINMX ITY 
YaCTb yIJIeHOCHOrO paspe3a. 

B oTJOxKeHHAX JypalcKOM CBUTbI, BCKPbITOM CKBaxKHHaMM Ha UysbMakan; 
cKOM MH KaOakTHHCKOM (cKBaxHHa Ne 20) MecTopoxyeHHAX ObIIM BCTpeyeHb 
MHOPOUHCJICHHbI€ PaCTHTEJIbHbIe OCTATKH, MpeACTAaBJICEHHbIe 3HAYMTEJIbHBIM U4HC- 
JIOM BYOB HM KOJIM4eCTBOM 9K3eMMIApoB: Equisetites asiaticus Pryn., Conio- 
pteris burejensis (Zal.) Sew., C. aff. burejensis (Zal.) Sew., Coniopteris sp., 
Cladophlebis haiburnensis (L. et H.) Brongn., C. denticulata (Brongn.) 
Font., C. whitbiensis Brongn., C. aff. lobifolia (Phillips), Cladophlebis ezul- 
makanensis sp. n., Raphaelia diamensis Sew. (pegko!), R. duraica sp. n., Spheno- 
baiera longifolia (Heer) Florin, Czekanowskia rigida Heer, Phoenicopsis 
angustifolia Heer, Stenorachis scanica Nath., Carpolithes cinctus Nath. Xa- 
pakTepHbIMH (opMaMH jlypalicKol CBHTbI ABAAoTCA Coniopteris burejensis 
(Zal.) Sew., Cladophlebis czulmakanensis sp. n., Raphaelia duraica sp. n., 
Stenorachis scanica Nath. 

HanOoulee NoHo OXapakTepH30BaHa PaCTHTeJIbHBIMM OCTATKAMM TOPKHTCKas 
CBHTa. OTa YacTb pa3pe3a BCKPbITa MHOFOUHCJICHHBIMM CKBaxKHHaMU Ha Uya- 
MaKaHCKOM (HH3bI pa3pe3a), HepionrpuuckoM, Ka6axTunckom, HasquucKkon 
WM LKOKHTCKOM MeCTOpOKAeHHAX. Syecb Obl onpeyetenbt: Equisetites asia- 
ticus Pryn., E. sp. cf. Beani Bunb.,Gonatosorus (Cladophlebis) ketovae Vachr. 
(pezko!), Coniopteris burejensis (Zal.) Sew., C. hymenophylloides (Brongn.) 
Sew., C. nympharum (Heer) Vachr. (pegko!), Cladophlebis aldanensis Vachr. 
C. argutula (Heer) Font., C.serrulata Sam., C. haiburnensis (L. et H.) Brongn.. 
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‘C. denticulata (Brongn.) Font., C. whitbiensis Brongn., C. delicatula Jabe 
iet Oishi, C. aff. lobifolia (Phillips), Raphaelia diamensis Sew., R. stricta 
Wachr., R. aif. prinadii Vachr., Sphenopteris sp.., Ctenis aff. burejensis Pryn., 
(Ctenis sp., Ginkgo lepida Heer, Ginkgo sp., Sphenobaiera longifolia (Heer) 
Florin, S. angustiloba (Heer) Florin, Czekanowskia rigida Heer, Phoenicopsis 
Jangustifolia Heer, P. speciosa Heer, Pagiophyllum sp., Podozamites lanceolatus 
L. et H., Pityophyllum Nordenskioldii (Heer) Nath., Elatides aff. curvifolia 
(Dunk.) Nath., Elatidessp., Pityospermum aff. gracile Tur.-Ket., Artrota- 
‘xopsis grandis Font., Pityocladus aff. kobukensis Sew., Elatocladus hetero- 
‘phylla Halle, Schizolepidium sp., Carpolithes cinctus Nath., Leptostrobus 
‘laxiflora Heer, Ixostrobus Heeri Pryn., Radicites sp. 

Oco6eHHO XapaKTepHbIMM JIA TOPKUTCKOM CBUTHI ABJIaIoTCA: Cladophlebis 
‘aldanensis Vachr., C. argutula (Heer) Font., C. serrulata Sam., C. delicatula 
Jabe et Oishi, Raphaelia diamensis Sew. (muoro), R. stricta Vachr., R. aff. 
/prinadii Vachr. u MuorouncneHHble pasHooOpa3Hble OCTaTKH pacTeHHli He- 
OllpeyesIeHHOrO CHCTeMaTHYeCKOTO MOJIOKeHUA, MpPOABHBIIHeCA B BHJe pe- 
TIPOAYKTHBHBIX OpraHos. 

' Heo6xonumo oTMeTHTb ocoOeHHOe NpeoblaqaHve B TOPKHTCKOM CBUTe BHJOB 
pona Raphaelia, ocodeHHo Raphaelia diamensis Sew., B eQHHHUYHbIX 3K3eEM- 
‘Wuapax, BIpoveM, BCTpeyaiomleroca H B AypalicKol CBUTe, HO B ApyroM coorT- 
‘HOWCHHM paCTHTeJIbHbIX (bopM. : 

_ B oraoxwkeHuaAxX XOJOJHHKAaHCKOH CBHTbI, JOCTOBepHO BbIJeeHHOH B Ha- 
‘cTonee BPeMA TOJIbKO Ha HeproHrpHHCKOM MecTOpoxwKJeHHH, ObIVIM OlpeeJeHbl 
ciefyrouve BuybI Equisetites asiaticus Pryn., Gonatosorus (Cladophlebis) 
ketovae Vachr., Coniopteris aff. nympharum (Heer) Vachr., Cladophlebis 
faif. sangarensis Vachr., C. haiburnensis (L. et H.) Brongn. C. denticu- 
Jata (Brongn.) Font., C. whitbiensis Brongn., C. pseudolobifolia Vachr., 
‘Ctenis nerungrensis sp. n., C. aff. burejensis Pryn., C. aff. yokoyamai 
Kr. et Pr., Ctenissp., Nilssonia aff. gigantea Kr. et Pr., N. aff. acutiloba(Heer) 
Pryn., Pterophyllum burejensis Pryn. Tyrmia tyrmensis Pryn., Ginkgo le- 
pida Heer, Czekanowskia rigida Heer, Phoenicopsis angustifolia Heer, Pi- 
tyophyllum Nordenskioldii (Heer) Nath., Elatides aff. curvifolia (Dunk.) Nath., 
Pityolepis sp. HauOonmee xapakTepHbIMH JIA XOMOXHHKAHCKOH CBUTHI ABJIAIOTCA 
wukayoputsi: Ctenis nerungrensis sp. n., C. burejensis Pryn., C. aff. yokoya- 
mai Kr. et Pr., Nilssonia aff. gigantea Kr. et Pr., N. aff. acutiloba (Heer) 
Pryn., Pterophyllum burejense Pryn., Tyrmia tyrmensis Pryn. B cooOuecTBe c 
Cladophlebis aff. sangarensis Vachr., Gonatosorus (Cladophlebis) ketovae 
Vachr., Coniopteris aff. nympharum (Heer.) Vachr. IlocteqHue yBa Bua B 
e]MHMUHBIX SK3EMIIApaxX BCTpedaloTCA HM B FOPKUTCKOM CBHTe. 

OrjeJIbHbIe YaCTH yrsieHOCHOTO pa3pe3a XapaKTePH3YIOTCA OlIpeesIeHHbIM 
KOMIWI€EKCOM PaCTHTeJIbHbIX (OPM, B KOTOPOM OTJeJIbHbIe PpyMMbl pacTeHun 
HMeIOT H€OJWHAKOBOe 3HayeHHe. 

Bo3pacT OT@IbHLIX KOMIJIeKCOB HCKONaeMOH (JIOpbl OlpeyesAeTcA m0 
CONOCTaBJIeCHHIO C ApyrumMu O1H38KHMH duopamu. Kommsmekc pacTenui jypali- 
CKOM CBATbI MOXKHO OTHECTH K CpefHeli rope. On OOHapyxKuBaeT HanOovIbillee 
CXOJCTBO CO CpefHeIOpCcKuMH dblopamu CuOupcKol nameodmopucTuyecKkol 06- 
lacTH (BepxXHAA HellpolykTuBHaa cBuTa MpKytTcKoro Oaccelina, SOoposMHCKasx 
cputa Kanckoro Gaccelina) (*). Kpome Toro, B OTIOKeHHAX JypalcKOW CBHTbI 
BeTpeyeHa cbayHa MevelMMot, MpewcTaBMeHHad HeCKOJIbKHMM BHaMu poja 
Ferganoconcha, cBujeTemberByiomasa m0 MHenuio I. [. Maptuucona (*) 0 cpe- 
HEIOPCKOM BOSpacTe BMeULAaIOIHX ee TOU. 

KommuleKc HCKOMaeMBIX paCTeHHli FOPKHTCKOM CBUTbI MOKeT ObITb TaTHpo- 
BaH BepxHel iopol. Ilo cpaBHeHvio C KOMMIeKCOM Jy palicKOH CBUTbI OH OTVJIH- 
yaeTca Oomee MOJObIM OOHKOM H OOHapyxKuUBaeT 11aHOouIbIlee CXOJCTBO C 
BePXHEIOPCKHMH (iopaMu oKAaCKOMCKO HW CbITOTHHCKOM CBUT HM3O0BbeB p. Au- 
mana (°), Kak Ha HeKOTOpoe OTH4He OT MOCeHHX HeOOXOZHMO YKa3aTb Ha 
NoABIeHHe B BepXaX pa3pe3a TOPKHTCKOH CBHTbI CHHMUNbIX IK3eEMIMIAPOB 
“TaKHX paCTHTebHbIX (bopM, Kak Gonatosorus (Cladophlebis) ketovae Vahr.. 


637 


Coniopteris aff. nympharum (Heer) Vachr., Ctenis afi. burejensis Pryn., 9B 
JAAIOULMXCA YyoKe OOBIMMHLIMH KOMIMOHEHTAMH XOJIOJHUKAHCKOM CBUHTHI. 

Kommusies* pacTeHHi XOJIONHHUKaHCKOM CBUTbI MOXKEeT ObITb OTHECEH K HH3a 
HeOKOMa. \ TIMYaeTCH OH OT KOMIWIeKCa paCTeHHi TOPKHTCKOM CBUTbI pac- 
IIBETOM PpyNMbl WHKaOPUTOB, COCTABIAIOMIHX OCHOBHOe€ Apo KOMIVIeKca 
6laroqapA KOTOPOMY ToceqHU OTYeTIMBO BLIpaxenH. Kpome Toro, Ooupmol 
YHeIbHbIM Bec B KOMIIeKCe XOJIOMHHKAHCKOM CBUTbI IpuhoOpeTaroT XapakTep 
HbIe HHMKHEMeJIOBbIe (OpMbI CuOupcKol MaseopopHcTMYeCcKOH OOMaCTH, TaKH 
Kak Gonatosorus (Cladophlebis) ketovae Vachr., Coniopteris aff. nympharum 
(Heer) Vachr., Cladophlebis pseudolobifolia Vachr. Kommmexc pacTeHuii xo 
JIOMHUKAHCKOH CBHTbI OOHApyKUBaeT ONH3KOe CXOJCTBO C HH?KHEMEJIOBbIM 
(biopamu OaTbIVIbIXCKOH H HH384MM SKCeHAXCKOH CBUT HMKHETO TeyeHuA p. AT 
jana (°), a TakxKe C HWMKHEMeOBLIMM G:liopamu Bypennckoro Oaccelina, B KO 
TOPOM, O2HAKO, UMKAaNOPUTb MpecTaBseHbl 6onee GoraTo. 

KommuieKC HCKOMAeMBIX paCcTeHHH XOJOMHHKAHCKOM CBUTHI pH nanbriefininx 
HCCJIEOBAHHAX OyjleT, MO-BHAMMOMY, TMOMOJHeEH, KOr{a OTJIOKEHHA CBHTbI 
6yyT YCTaHOBJICHLI HM B Apyrvx paliouax Oaccelina. 


. 
: 
| 
| 


VMuctutyT reoiorHu HW, pa3pa6oTKH roprounx HCKOMaeMBbIxX [octymio 
Axkajzemun Hayk CCCP 29 VII 1960 


UMTHPOBAHHAA JIMTEPATYPA 


'YW.C.Bb peauxunu, lOxno-AkytcKni (AufancKnl) KaMeHHOyroJibHbIh Oaccelty, M., 1950. 
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Kaw. gucceptaunu, JI., 1957. 
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PEOMOLH A 


MW. C. KPACHBCKAA 


O COOTHOWIEHWYK CHJIYPHHCKUX WM MOACTHJIAIOLUAX 
UX OTJIOKEHHM HA CEBEPHOM KABKA3E 
(IT pedcmaeaexo axademuxom JI. H. Ulep6axoseim 29 XI 1960) 


@MayuHucTHyecKH OXapakTepH30BaHHble CHJlypulickuve OTJOmKeHNA Ha Ce- 
epHom KaBka3e U3BeCTHLI JIMDIb B OMHOM palione —B Oacceline cpeqHero 
evenua p. Maku. S3yecb, 6143 mpuToKoB Maku Yauny- u Ueret-Jlaxpan, 
me B 1915 r. I]. A. Pepacumosym (+) Oniwia Haiiqena bayHa BepXHUX TOpH30H- 
(foB cHulypa. Bovsiee ApesHue opraHnyeckHe ocTaTKH Ha CeBepHoM Kapxa3e 0: 
aCTOAMerO BPCMeHH USBECTHEI TOJIbKO B JIByX MeCTaX — OCTATKH TpHOOUTOB 
‘M Opaxnonog cpefzHero KeMOpuA B H30IMpoBaHHON ribiGe U3BecTHAKAa Mo p. Ue- 
Tet-Jlaxpan, Halijennot A. I]. Tepacumopnim, u npoOjemMaTH4Hbie ap xXeomvarht 
‘W0XOli COXpaHHOCTH B u3BecTHAKaX xp. JKenTy (°), MOMIHHHOCTb KOTOpBIX 
HbiHe CTaBHTCA No coMHeHve. B cBxA3H C 9THM BLIACHCHHE B3AHMOOTHOMeHHA 
‘cuulypa c Oomee ApeBHHMH HeMBIMH CBUTAMH HMeeT MPHHUNNMabHoe 3HayeHHe 
Qlia reomoruu Cesepuoro KapKa3a. 
_ fo nocmeqHero BpemeHH BCce HCcCefoBaTeH Madleo30a CepepHoro KaBka3a 
(Benex 3a A. II. Tepacumosnm (7, *) cuntaiu, 4TO CHypulicKNe OTMOMKeHHA B 
‘Jommne Manku rpanwuaT C pa3BHTbIMH 1Ox%KHeEe MeTaMOpdPuyecKUMH CaHUaMH 
flo Haypury. OTcyTcTBve JaHHbIX O CTpaTHrpaduyecKHX COOTHOWeHHAX CHJypa 
4H CJlaHleB JaBaJIO BO3MOXKHOCTh MpOW3BOJIbHO TOJIKOBaTb BoOspacT NocseqHUx 
MW OTHOCHTS UX axe kK JeBony (*). Haw anuble, Nowyyenuble B 1957 — 1958 
u 1960 rr., MO03BONHiGT MO-HOBOMY TpaKTOBaTb COOTHOMEeHHEe STUX TOIL. 
_ Cuaypulickue oTmoxenua Gaccelina Manku w ynoManyTbie MeTamopiduye- 
‘Ke MOPOIbI ClaraioT yaacTKM (byHdaMeuTa CeBepHoro cKOHa TaBHoro xpeo- 
‘Ta, BCKPbIBalollvecA W3-NO MOKPOBa IOPCKHX OTMOKeHHH B HWKHUX YaCTAX 
TyOoOKO BpesaHHblx JomMH Maku ¥ ee sleBoro MpuToKa XacayTa. OM BbIXO] 
‘eumypa (puc. 1) npotaruBaetca MO O6OHM CKIOHAM JOJIMHBI p. XacayT, OT 
4. XacayT mpumMepHo 7o BepxoBbes 6. LluKaTmMa3, a BTOpol HaOsmOJaeTCA 
‘BocTouHee, B JONMHe Maku, B patione ee puToKoB Yauty- uw Ueret-Jlaxpau. 
| CwurypHiickve oT0xKeHHA JeTaJIbHO OMMCbIBaMCh pAOM aBTopos (?*, ©, *) 
TO MOSBOJIACT 3feCb JaTb WM JIMIb KpaTKylo XapakTepucTuky. Onu topas- 
FeNAOTCA Ha Be CBUTbI — HWKHIOIO CBATY apKOSOBBIX MeC¥aHHKOB (1100 — 
1200 M) M BepxHioio — H3BECTHAKOBO-ClaHWeBy!O (BHAMMaA MouHOCTh 450 M). 
| Hwxnasa cButa clowKeHa MIOTHBIMH MeJIKO- HW CpeHe3ePHHCTbIMM KBapllH- 
‘TOBHHBIMM MecuaHuKaMH C MpOCJIOAMH KBapIMTOB, MeJIKOraJIeuHbIX KOHTJIO- 
MepaTOB M MeCuaHO-rvIMHUCTHIX CJlaHieB. BepXHasa CBMTa Mpefcrapsena dus- 
JUTaMH C MpoOcIoAMM KPeMHUCTHIX CIAHIEB HM JIMH3aMM H3BeCTHAKOB C OOMbHOH 
‘bayHott BepXHux TOpH30HTOB CuJTypa. OTM AMH3bI WocTuraroT 70 — 80 M Momt- 
HOCTH H C BMelaIOWIMMH HX NOposaMuH HepeKO HMeIOT TEKTOHHYeCKHe KOH- 
TaKTbl, KOTOPble HOCAT XapakTep HeOOMbIIHX MeKMMACTOBLIX HaBuroB. Tem. 
He MeHee HECOMHEHHO, UTO H3BECTHAKH IIpHHaWiexKkaT STON TOILE, O eM CBH- 
eTeIbCTByeT HaOsIOaeMoe B Hel YaCTOe MepecaMBaHve (UIUTOB, MSBECT- 
HAKOB H W3BeCTKOBUCTHIX (buIAUTOB (cIOM OT ome go 5 — 10 cm). Takue 
Tlauku NepecwanBaHuA C yBeEHYeHHeEM KOJIMYECTBA HSBECTKOBHCTOFO MaTepHaia. 
TOcTelleHHO TepeXOAAT B YNOMAHYTHIe VIMH3bI MACCMBHBIX CIVIOWIHbIX H3BeCT- 
AKOB. 
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Hepexoy nwKHei CBUTbI B BEpXHIOIO, KaK paHee yxKe oTMeYyasocb M. B. My 
paTOBbIM (°), MocTeMeHHbIi. OH BbIpawkaeTca B MOABJIeHHM B BepXaX HM KHeli 
‘CBUTbI MpoOcloeB (PHJJIMTOB HW. aJIeBPOMHTOB, a B HU3aX PHATOBOM CBUTbI — 
MeJIKO- H CpeHe3epHHCTHIX APKO3OBbIX MeCYaHHKOB, MOCTeMeHHO UCUesaIOINUX 
BBepX Mo pa3spe3y. [IpaBia, Ha Bodopasyeme Mexyy py. Ypmeui u TauiptKon 
rye HaOmiojaiTcH ONHCaHHbIe B3A4HMOOTHOIWeHHA, KOHTAKT CBHT OCJIOXKHEH| 
HeOOJIbILMM MeXKMIaCTOBbIM CpbIBOM, KOTOpbIM, OHaKO, He HapyllaeT KapTHHy| 
MocTeleHHOrO Mepexofqa Mexy CBHTaMH. 

CuulypHiicKue OTJOXKeHHA Ha 1Ore MPHXOMAT B COMpHKOCHOBeHHe C TOVLeH| 
MeTaMopHuecKHX CaHIeB, MpOpBaHHbIX TaK Ha3bIBaeCMbIMH KpaCHbIMH, HJIH 
CeBEPHbIMH, TpaHHTaMH BepXHeladeosolickoro Bospacta. Metamopdwueckaa 
TOMULa COXKeHA B OCHOBHOM YepeYIOULMMHCA Mexk]ly CcoOOOH NMayKaMH 3eJeHbIX! 


1000 O 1000 2000m 
_————— ——| 


Puc. 1. Cxemaruueckas reowloruuecKan Kapta Oaccelina cpefuero Teyvenua p. Maku. J — me3o 

30HCKHe OTIOmKeHHA; 2—5 — cuslypHlickue oTJOxKeHUA: 2 — MUTI, 3 — JIMH3SbI U3BeCTHS{ 

KOB CpeqH HHX; 4 — KBapMHTOBHAHBIe necuaHHku, 5 — KOHTJIOMepaTbI B HX OCHOBaHHH; 6 — me 
Tamopduyeckne CaHUbl HHKHeTO Maleo3004; 7—CepleHTMHHTHI; 6 — OCHOBHEIe pa3JIOMbI 


HW SeJICHOBATO-CepbIX XJIOPHTOBbIX, Ce€PHILHT-XJIOPHTOBLIX HM aMHOOJIOBLIX Cj1aH- 
eB, KBAPIHTOB, paCCJIaHMOBaHHbIX TY(POreHHbIX MeCUaHHKOB, B KOTOPbIX Ha 
‘Oofaetca OosbUioe KOMHYeCTBO MIaCTOBbIX 3aexKel 1Ha0a30B, JaHKW KBap 
IeBbIX NOppupoB HM Macca COrmacHbIX WH CeKYWIMX KBapleBbIX KUJI MOULHOCTHIC 
oO WeCATKOB CaHTuMeTpoB. TopH30HTOM rpyOooG/IOMOUHbIX KOHTIOMepaToB 3ST 
TOMA JeuTCA Ha Be CBUHTHI. | 

KouTaKT Mex ly CHJIypHHCKUMH OTJIOKeHHAMH H MeTaMOpuyecKoH TOUTE! 
IpOcuexKUBaeTCA OT J. XacayT No MpaBoMy OopTy WowHHb! p. XacayT. Bau 
ycTba p. Mywitst oH pe3Ko NOoBopayHBaeT K CeBepO-BOCTOKY, Cpe3ad MpocTupa 
Hue MOpOl, H CKpbIBaeTCA MO, MOKPOBOM IOpCKHX OTMOKeHHH. Ha ManKke Kon 
TaKT CHJIYpHHCKMX OTJIOKeHUH CO CaHIaMH MpOXOJHT B CyOUIMpOTHOM Ha 
MpaBJIeHHH, mepecekan Masky npHOIM3uTeIbHO B 3 KM HWKEe yCTbA XacaytTa 

PocnoycTByrollee MpescTaBsIeHHe O TEKTOHHYeCKHX B3AHMOOTHOMeHHAX CHIL: 
pa WM MeTaMopuyeckol TOMI OCHOBHIBaJIOCb, OYCBHIHO, Ha SKCTPAaNOMAWHy 
J@HHbIX, NOJLYYeHHBIX IpH W3yYeHHM MpeKpacHoro, erko JocTymHoro oOHa' 
*KCHHA KOHTAKTa Ha JleBobepexkbe Maku, Hal TpONOl, Ha JeBoM OopTy y3Kor 
JIOMMHI, B YCTbe KOTOPOM BbIXOMUT MMHepadbHbIt HCTOWHHK. Syecb NayKe 
3€JIEHOBATO-CepbIX PaCCJIaHIOBaHHbIX TyPomeCUaHHKOB HM XJIOPHTOBBIX CaHIlel 
MeTaMopiuyeckoli TommH (a3HMyT magenua 30 — 40°, _/50°) mpuxognT ! 
COMNPHKOCHOBeHHe C KBapIMTOBHAHbIMM MeCYaHHKAaMH HMKHeEH CBUTHI CHypa 
Ha rpaHuile THX TOM HaOmOMaeTCA 30Ha TEKTOHMYeCKOH OpeKyHH — rpy 
OOCOHCTOH Nopoybl, cosepxKalleli KpymHble OOJOMKH MJIOTHBIX Oypo-cbHoseTo 
BbIX MHJIOHHTOB (0 0,5 M M Oovlee B WWIHHY), Pa3sLaBJICHHbIX H pacTallleHHbl 
B TaKOH %Ke MMJIOHHTH3HpOBaHHOH CaHeBaTOH Macce. Baie mpovcxoyH’ 
NOCTeNeHHbIM MepeXow OpeKYHH B MayKy KaTaK/Ia3HpOBaHHbIX WH MHJIOHHTHSK 
POBaHHbIX KBapIHTOB, a elle Bbillie — B 3eNeHOBATO-Oypble, HHOrga C Hoe 
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OBLIMH OTTEHKAMM KBapUHTOBHAHbIe WecuaHHKH. OOULad MOULHOCTb 9TOM 3OHbI 
0 — 45 m; asumyT nagzeHua Opekunun 30 — 35°, 40 — 45°; asumyr nagenua 
| | Salita mecuaHukos 35 — 40°, 450°. 

Takum oOpasom, 3fecb ¢C NOHO HarIAHOCTbIO BbICTYMaeT TEKTOHHYeCKHH 
apaxrep B3aMMOOTHOLIeHHA STHX TOM. IIpasga, M. B. Mypatos (°), JI. V1. TMa- 
ok (’), E. A. Cuexko H HekoTOpble Apyrve HccesoBaTeIM HaOmOMaM oT- 
@JIbHbIe BLIXOAbI KOHTIOMepaTOB B OCHOBaHHM HY KHel CBUTHI CHJlypa, HO He 
pocleqHIM MX MO MNOMaTA M He UpuaBalu UM CTpaTurpaduyeckoro 3HayeHHA. 
\BTOpy JIeTom 1957 r. copmectHo c C. M. CefeHko 4 pu McceqoBaHHAX B 
locdefyioulve roybl yalocb MpoclequTb 9TH KOHTJIOMepaTbl HW BbIABHTb He- 
ppracue MexKly CHJIypOM H MeTaMopduyeckon Towel. 

KonrsioMepaTbi 3avieraioT B OCHOBAHHM HHXKHEM CBUTbI CHulypa HM MpoTarn- 
aiores OT JeBoro BOJOpasyebHoro xpeOTa Mexzy XacayTtom u Myuitot (oT 
ipicoTb! 1799,0 mM) Ha 3anag mo mpaBoMy GopTy AomMHbEI Xacayta (puc. 1). Onn 
KeTOBATO-Cepble .C OOW/IbHOH TaJbKOH KBaplla H HeOOJIbIIMM KOMM4eCTBOM 
leKHX OOJIOMKOB CBETJIbIX 3eJICHOBATO-CepbIX OMKEJIC3HEHHbIX KBapleBO-cepH- 
(AT-XJIOPUTOBBIX Canes. TaibKa KBaplla OKpyrlad M 9JWIMNCOMJabHaRA, 
las3MepaMu OT 1 yo 7—8 cM, xopoulo oKaTaHa. OOJIOMKH ClaHieB 10 pa3Mepy 

lipepbuuarioT 2—4 cM; OObIMHO OHH yIVIOWeHHbIe, yrioBaTbie. [leMeHT KOH- 
oMepaTos — CpeHesepHHCTHIH KBaplleBbI TecdaHHK, MecCTaMH CO 3Ha4aH- 
| een TIpuMecbio XJopHta MM cepHuuTa. MomHocTp MlacTa KOHTIOMepaTOB 


| Bone mo paspesy KOHToMepaTHI MocTeneHHO OOeAHAIOTCH PaIbKOl MU Mepe- 

(OAT B KPYIMHOSePpHHCTLIe apKOSOBbIe MeCYaHHKH, B KOTOPbIX JIMUIb HHOTa 
MAHbI MesIKHe OOJIOMKH CJIaHIleB. 

. B o6HaxkeHuu oKovio BEIcoTE! 1799,0 M xopolo BHAHO, YTO MW1acT KOHTJIO- 
WepaToB MlOJCTHIAeTCA 3eJICHbIMH HW 2Ke/ITOBATO-CepbIMH CepHILHT-XJOpHTOBLIMH 
aHWaMH MeTaMopHv4ecKoH TOMI, He OTJIMYHMbIMH OT TeX, YTO HAaXOJATCA 
} BUe OOJIOMKOB B KOHTIOMepaTax. A3MMYT NaweHHA ClaHeB HeElOCpeCTBeHHO 
jmu3 KOHTakTa 35 — 40°, npu yruax nanmenHa 60—70°; a3umMyT MaqeHua KOH- 
‘toMepaToB 50—55°; yrvibl layeHua oKom0 60°. 

_ K sanany of onucaHHolt TOUKH Ha MpoTaxeHHuA 3 —3,5 KM KOHTAaKT cHsy- 
)HUCKHX OTJOMKeHHH C MeTaMopdvyecKHMH CJlaHWaMH HMeeT aHaJIOrHUHbIli 
KapakTep, a 3aTeM OCJIO*KHACTCA pa3JIOMOM WIMpOTHOrO MpocTHpanusa (puc. 1), 
XOTOPLIM cpesaeT HWKHHE TOPH3OHTHI CuJypa. Jluutb y W. XacayT BHOBb Ha- 
jmroaoTcA Oa3aJIbHble KOHTOMepaTbl NoceqHero, HO 3fleCb OHH OTeNeHbI 
}T MeTaMopduyecKkHX CaHWeB HeOO/IbINMM LWIMpOTHbIM COpocom. K BocToKy 
or BbicoTH! 1799,0 mM KOHTaKT IIpOXOJUT NO pa3sJIOMy CeBepo-BOCTOUHOrO TIpo- 
‘THpaHHA M CKpbiBaeTCA NO }!OpCKMM MOKPOBOM. 

Bocrounee, B OuHHe p. Maku, cTpaTurpapuyeckHe B3aMMOOTHOIIeHHA 
JaCCMATPHBaeMbIX CBHT He HaOJogaroTcA. Ha ee MeBoOepexbe, K 3amayy oT 
MMCaHHOrO BbIlie HayBura, HMerolllero CeBepo-3allaHoe MpocTupanne (300— 
305°), rpaHvua AByX TOU, NpoTArMBaeTca B 10F0-3allaqHOM HalipaBseHHu 
250°) 4 NpeacTaBsaeT cool pa3vioM. Kak 9TO XOpOllo BUAHO Ha JeBOOepekKbe 
Mamku, B 1,5 KM HMKe ycTba XacayTa, CHJlypHHcKHe KBapUHTOBHMbIe Me- 
WaHuKu (asuMyT Manenua 70°, L157 80") rpaHWyaT C 3eCHbIMM CjlaHitaMu 
a3suMyT Mafenua 40 — 45°, 735 — 40°) to pe3Komy KoHTaKTy 6e3 Kakux-1H60 
seqoB KaTaKa3a H MMOHUTH3anMM. TakumM oOpa30M, HajBur HaOmomaeTcs 
TMUIb Ha HeOOJIbUIOM TIpOTHKeHHH pacCCMaTpHBaeMOro KOHTAKTA. 

I]pupeyenubie AaHHble CBUJeTeIbCTBYIOT O TOM, 4YTO CHJypHlicKHe oTJOx*Ke- 
Hua uasleraioT Ha MeTaMOpduuecKue C/aHIbl C YIIOBbIM HeCOoriacHeM u 6a- 
| 8aJIbHBIMH KOHTIOMepaTaMu. CrpaTurpaduyeckHit MepepbiB MexKJLy STHMH KOM- 
| MIeKCaMM MOATBeEpxKaeTCA HW pa3sHOH CTeMeHbIO HX MeTaMOpdu3sMa UM AMCJONH- 
/posannoctu. Meramopduyeckaa Tova, 10 HaWIHM JaHHbIM, elle JO OTMOKeHUA 
|CHIypHHCKUX Mopo MpeTepleta perHoua/bHblii MeTaMopdv3M, KOTOpbIi 
GpuBel K OOpas0BaHHio 3e/eHbIX CaHWeB C 3OHAMH OKBaplleBaHHA HM 9M JO- 
(M3allMu HM OrpOMHbIM KOJMYeCTBOM KBapleBbIX HHBeKWMH. K ocusypHlicKkomy 
/BpeMeHM OTHOCHTCA HM pA MpOABJIeCHHH MHTPy3HBHOH JleaATeIbHOCTH, MpHBeL- 
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Wel K OOpa3s0BaHHio B MeTaMopdu4ecKOl TOUMLe MaCCHBOB IJlarMorpaHuTo 
HM amM@vOOMUTOB, WacTOBLIX Tel WHa6a3s0B HM Jaek KBaplleBbIX NOpupos, Ka 
TOpble He MPOHHUKaIoT B CHJIYpHHcKHe OTJOKeHHA. 

Cusypulickve OTJIOXKeHHA TpelcTaBseHbl ciadoMeTaMopdu30BaHHBIMN | né 
CUaHHKaMy, uINTaMH M U38BecTHAKaMH. T[paHuila pe3Koli CMeHEI cTereH|! 
MeTaMOpdH3Ma MIpOXOMT TOUHO MO KOHTAKTY MeTaMopduyeckoOH TOJIMIH M CH) 
JtypHlicKHX Nopod, H MOSTOMY HHKaK HeJIb39 CormacHTbcsA c MHeHveM A. TI. Peg 
HuKoBa (°) 0 NOCTeMe€HHOM MayeHHH MeTaMopdv3Ma OT HYKHETO KOMMJIeKC 
K BepXHeMy. 

TeKTOHNKa CJIaHWeBOH NMOJOChI UpesBLMalHO CowHAa. K ceBepy OT MaCCHB 
«C€BEPHbIX» TpaHHTOB B CJlaHWaX BbIPHCOBbIBAeTCH KPYyIHaAd AHTHKJIMHAIbHa 
CKJlaika C OCbIO Cy6IWMpOTHOrO MpocTHpaHUA, NorpyKarollelica K ;OTo-BOCTOKY, 
KpblJIba e€ OCJIOXKHEHI JONOMHHTeIbHON CKIaquaTOCTbio pasHbIX NOpAKOB 
BIJIOTb JO MeIKOH MIOHYaTOCTH, HM MHOFOUMCJICHHbIMH pa3JIOMaMH, TwaBHYH 
pOJb Cpe KOTOPIX MPpaioT pa3sOMbI cyOmMpoTHOrO, cyOMepHAuOHabHOr\ 
WM CeBepo-BOcTOUHOrO MpocTupanua. CTpykTypa CHJIypHicKUX OTJOKeHHI 


poTHOTO NpocTHpaHHua, C NafeHHeM MwacTOB Ha CeBepO-BOCTOK No, yrsJaMy 
B cpeqHem 45 —50°.-Ha done o6mlero MOHOKJHHaIbHOrO 3asleraHHaA HaGJIO 
WaIOTCA JIMIb OTIeIbHbIe uekcypooOpasubie CKMaqKH MW HeOOJIbUIHe pa3spBIBI 
HbI€ HapyleHHA THMa HaBHTOB HW Me KIMIAaCTOBbIX CpbIBOB. 

IIpuBeyeHHble JaHHble CBHJCTeIbCTBYIOT O TOM, YTO BepXHeli BO3pacTHO! 
rpaHhueH MeTaMop@uyecKOH TOMI ABJIAeTCH BepXHHH cHyp. OTOT BBIBOJ 
B MocwleqHee BpeMA NpuoOperaeT ocoOeHHOe 3HAYeHHE B CBA3H C TEM, YTO BO3| 
pacT MeTaMop@uyeckux cBuT CeBepo-Sanaguoro Kapkasa (palion B, u M. Jla6nt) 
OTHOCHMBIX paHee TakxKe K HHXKHEMY Mavsleosoro (°), B NocweqHee BpeMs 
mlepecMaTpHBaeTca HW BCe OOVIbUIee YHCIIO UCCeMOBATEJIeH CKJOHAeCTCA B MOJIb3y 
MX JeBOHCKOrO Bospacta ((°) H Zp.). MHbIMH coBaMH, MeTaMopdu4ecKHe TOJIILW 
Mexjypeyba Uerema u KyOanHn octaoTca eMHCTBEHHBIMH 3aBe20MO JOCHIy 
pHUCKHMH OOpas0BaHHAMH B OOsacTH CeBepHoro cKsIoHa KapKa3a. 


MockoBCKHH PocyLapcTBeHHbI YHHBepCHTeT Tloctynuso 
um. M. B. JlomonHocosa 25 XI 1960 
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_LEOMOPHA 


4 B. A. KY3HELLOB 


t O BOSPACTE BYJIKAHOTEHHO-OCAWOUHbIX TOVJILL 
if - FOrO-3ANAHOTO KPbIJIA XOJISYHCKO-4UYMCKOrO 
AHTHKJIMHOPHSA PYRAHOLTO AJITASH 


(II pedcmaeaexno axademuxom JI. B. Haauexunoim 28 XI 1960) 

hi 

| MoujHble ByKaHOreHHO-ocaQoO4uHble TOM, Clararoulve 1ro-sallaHble CKJIO- 
abt XOSyHCKO-Uylickoro aHTHKMHHOPHA, AO Cero BPeMeHH CUHTAIHCb OOpaso- 
taHHAMH JBOHCKOrO BospacTa. OHaKO MOsyYeHHbIe HAMH HeKOTOpbie HOBBIe 
[aHHbIe MOSBO/IAIOT OCMApUBaTb TakOe yTBep»%eHHe. 

_ Jletom 1959 r, astop npHHuMad yuacTHe B reoOrocbeMO4HEIX padotax Aul- 
‘aiCKOH SKcNequuMM Ha cTHIKe BetoyO6uHcKoro CHHKIHHOpHA H XOJ3YHCKO- 
dylickoro aHTHKJMHOpHaA, B Oaccelie cpeqHero W BepXHero TeYeHHA p. XaMup. 


fluc. 1. 7 — ocraTok Bogopocin (22 X 80 pt, o6pasen Ne 52%); 2 — Archaeohystrichosphaeri- 
fium sp. (d= 20—22 p, Ne 52%); 3 — Symplassosphaeridium subcoalitum Tim. d@ = 18— 
Du, Ne 52%); 4 — Zonosphaeridium aff. actinomorphum Tim. (d=84—86 p, Ne 52%); 5 —JAr- 
haeohystrichosphaeridium crispatum Tim. (d = 44—68 p, Ne 52%); 6 — A. angulosum Tim. 
d= 54 —56y, Ne 52%); 7 — Trachydiacrodium maximum Tim. (42 X 60 p, Ne 52%); 8 — Tra- 
‘fhyzonodiacrodium sp. (44 X 66 pp, Ne 52%); 9 — Leioligotriletum minutissimum (Naum.) 
‘im. @ = 30 — 36 p, Ne 52%; 10 — Mycteroligotriletum marmoratum Tim. (d = 44—46 p, 
‘fe 15602); 77 —M. sp. d= 98—102 p, Ne 1553%); 12 — Bothroligotriletum exasperatum 
Tim. dd = 116—118u, Ne 1553%). YBen. 10 * 40, penpog. 2: 3 


‘3 Ha3BaHHOM palioHe pa3BHT KOMIIJICKC BYJIKAHOreHHO-OCaJOUHBIX NOpog, oO- 
Ge MomHocTb10 oKovIo 500 M, He coyepxKamlWH HHKAKHX (ayHHCTHYeCKHX OCTAT- 
(OB HM pa3feJleHHbIH Ha Be YaCTH MO AUTOMOrMYeCKOMy cocTaBy Mopor. 
Hwxnaa uactb (aleBpOJHTbI, AprHJWIMTbI, HSBECTHAKH C JIMH3AMHM KBaplie- 
(biX abOHTOPUpOB H UX TydoB) MomHOcTbIo 1500 — 2000 m oToxpecTBAAeTCA 
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c xou3yHckou cBuTo (Dee! chi), crparorHn KoTOpOoH BbifjeeH Ha coceqHe 
3alaHOM WlaHieTe B BepXOBbAX p. TyprycyH; 3f}eCb B OCHOBaHHH MOIIIHO 
BYIKaHOreHHO-OCaQO4HOK TOJULH ObIIO HalJeHO HeECKOJbKO MIMaHOK MOXO 
COXpaHHOCTH JleBOHCKorO Bospacta (?). 

BepxXHaAa YacTb CYIeCTBeHHO BYJIKaHOreHHasA (KBapleBble asbOuTOUp 
d UX TY(bI C JIHH3aMH JaBOOpeKYHH, AprHJJIMTOB, H3BeCTHAKOB MH WecCdaHHKO 
moujHocTbio 2500—3000 mM mapauemusyetca c ycneHcKkoH cBHToH (Degv us) 
CrpaToTH ycileHCKOH CBUTHI BbIeleH Ha JIeHHHOrOpCKOM pyJHOM Mose, ry 
MoULHaA adpiy3HBHaA TOJIULa, He COZepKallad OpraHW4yecKHX OCTAaTKOB, Mep 
KPbIBaeT COKOJIbHY10 CBUTY C OOMJIbHOM ayHOH BepXOB SHidembcKoro sapyca (?) 

Kak BHHO M3 H3JIOXKeHHOPO BbIllle, JIMUIb CXOJHbIM COCTaB NOpoy, MocyKU 
OCHOBaHHeM JIA CONOCTABJICHUA OTJOMKeHUM BepXHero HW CpefHero TeyeHHA Oac 
celiHa p. XaMHp C XOJISYHCKOH MH yCMeHCKOH CBUTaMH CpeHeeBOHCKOTO BO3 
pacta, BbIJeeHHbIMH B COCeqHUX palonax. 


Pac. 2. /—Bothroligotriletum auctum Tim. (d = 175—180 p, odpasen Ne 1553); 2 — B. exas 
peratum Tim. (d = 35—40 wp, Ne 1553%); 3 — B. exasperatum Tim. (d = 20—22u, Ne 1553%) 
4 — Trachyoligotriletum rugosum Tim. (d = 69—70 p, Ne 1560°); & — T. incrassatum Tim 
(d = 26—28 p, Ne 52%); 6 —- T. minutum (Naum.) Tim. (d = 27—29 p, Ne 120%); 7 — T. pla 
num Tim. (d = 65—70 p, Ne 1553%); 8 — T. nevelense Tim. (d = 64—70 p, Ne 1560°); 9— 
Ocridoligotriletum kryshtofovichi (Naum.) Tim. (d = 46—50 p, Ne 1560°); 10 — Tyloligo: 
triletum asperum Tim. (d=54—56 p, Ne 1560°); 11 —Lopholigotriletum (?) obtusatum Tim. 
(d = 70—72 w Ne 52%); 12 — L. coriaceum Tim. (d = 25—26 p, Ne 52%); 13 — Stenozonoligo- 
triletum validum Tim. (d =62—64 p, Ne 1553"); 14 —S. torosum Tim. (d = 50—52 pw Ne 52%): 
15 —§. sokolovi Tim. (d = 31—33 p, Ne 1553°); 26 — Zonooidium strobiliforme Tim. dd = 
= 20—22 wu, Ne 52%). Yeen. 10 X 40, pempon. 2: 3 


B tWesiatx OOOCHOBAHHA CpeHeEMeEBOHCKOFO BOSpacTa NOpO Obi MpoUsBeLer 
CNOPOBO-TIbIIbIeBOK anaH3s 12 oOpasioB, OTOOpaHHbIX aBTOPOM Ho Mpeqnoxe. 
HHO HavalbHuKa nNapTuu A. K. KaiimakoBa u oOpaOoTaHHbIX B CHOpOBO-MbLIb: 
lleBoit aOopaTopuu Katexpbl MaleonTomoruu CapaToscKoro yHuBepcuTeta 
OGpasubl ObLIM MpeAcTaBJIeHbl YAMCTBIMH C/laHlaMM, aJleBpomuTaMu, aprus 
MTaMH, TyO-lecdaHwKkaMM WM M3BeCTHAKAMM, OHM XapaKTepH3oBaJIMcb pac 
ClaHMOBAHHOCThIO, TEMHOH OKpackoH M OOJbIOH MpounocThio. B pesyaprate 
UCCeOBaHuA BO OOpasiax HaMH Obl OOHAPYKeH CpaBHUTebHO OoraTHIli KOM 
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\leKC CHlOp, HO He JeEBOHCKOrO, a ropasfo Oodee ApeBHero — KeMOpHiicKoro — 
so3pacta. Beero HaM yJlaslocb BbIJeUTb 27 BHNOB, OTHOCAIUXCA K 14 pogam: 
symplassosphaeridium subcoalitum Tim;, Zonosphaeridium aff. actinomor- 
jhum Tim., Archaeohystrichosphaeridium crispatum Tim., A. angulosum Tim., 
4. sp., Trachydiacrodium maximum Tim., Trachyzonodiacrodium sp., Leio- 
igotriletum minutissimum (Naum.) Tim., Mycteroligotriletum marmoratum 
lim., M. sp., Bothroligotriletum exasperatum Tim., B. auctum Tim., Tra- 
thyoligotriletum rugosum Tim., T. incrassatum Tim., T. minutum (Naum.) 
fim., T. planum Tim., T. nevelense Tim., T. asperatum Tim., Ocridoligotri- 
etum kryshtofovichi (Naum.) Tim., Tyloligotriletum asperum Tim., T. 
faduratum Tim., Lopholigotriletum (?) obtusatum Tim., L. coriaceum Tim., 
}tenozonoligotriletum validum Tim., St. torosum Tim., Stenozonoligotrile- 
‘um sokolovi Tim., Zonooidium strobiliforme Tim. 

CuelyeT OTMeTHTb BbICOKOe CosepKaHve cop B TpeX HCCIeAOBaHHbIX 06- 
ja3ilax (B OMHOM Mpenapate yaBasocb Nogzcuutatb 150—200 opm); ocTabubie 


‘tac. 3. 1 — Trachyzonodiacrodium sig- 
latum Tim. (d = 30—50 p, o6pa3ey 
fe 4081); 2— Lophorytidodiacrodium 
ff. filiforme Tim. (d= 40—50 un, 
fe 4083); 3 — Trachyoligotriletum obso- 
etum Tim. (44x 66u, Ne 4083); 4—T. 
‘isperatum Tim. (d = 38—40u, Ne 52%); 
— Tyloligotriletum induratum Tim. 
a = 4446 wp, Ne 120%); 6 — Stenozo- 
loligotriletum pervium Tim. (dd = 30— 
4u, No 4081). Ysen. 10 X 40, pe- 
mpogm. 2:3 


4 


(Ba OOpasila XapakTepH30Ba MCh peqKUM cofepxanveM cnop (1—6 dopmM B OL- 
(0M IIpemapate). Kpome Toro, Hamu 6bI0 UucceqOBaHO Tpu oOpa3ia c coces- 
ero, 3allaqHoro MlaHWeTa, OTOOpaHHbIX H3 HH30B OemoyOuHCKOH cBuTEI (*), 
4O3pacT KOTOpOH aTHpyeTcA Kak HepacumeHeHHbIi CpeqHuli — BepXHUlt JeBOH 
[@ OCHOBaHHH HaxoOK (bayubl noxoi coxpannocTH. OnHaKO HH OfHOM WeBOH- 
KOH (OpMbI B aHHbIX OOpasitax HaliqeHo He ObIWIO, 3aTO ylallocb OOHApyXKHTb 
(OMIIIekKc KeMOpHHiCKHX cNop, cxojHbIli c BEIMeoMMcanHbIM. KomnyecTBeHHO 
TlOpbl MpecTaBJieHbl OY€Hb peKo (1—2 cbopMbI B MpemapatTe), TeM He MeHee 
Tamu ObIIO MOACYUTAaHO 25 cbopM, BKOGAaIONIUX 13 BUOB, OTHECeHHEIX K 8 pozam 
| ophorytidodiacrodium aff. filiforme Tim., Trachyzonodiacrodium signatum 
fim., Bothroligotriletum exasperatum Tim., Mycteroligotriletum marmora- 
um Tim., Trachyoligotriletum incrassatum Tim., T. planum Tim., T. obso- 
retum Tim., T. asperatum Tim., Ocridoligotriletum kryshtofovichi (Naum.) 
lim., Lopholigotriletum grumosum Tim., Stenozonoligotriletum pervium 
fim., St. validum Tim., St. torosum Tim. 

_ CxojHble ¢ BbILeyKa3aHHbIMH KOMIJIeKCbI ClOp Obl OOHAapy2KeHbI B HHKHE- 
‘eMOpHiickux OTJOwKeHNAX Tpu6anruxu (°), a TakxKe B MOTCKOMi, KaparaccKoli 
[ OCeMOYHOH CBUTAX 1OxKHOH OKpanHb! CuOupcKor MaTPopMbl, COMmocTaBJIAeMbIX 
: asIJaHCKUM Apycom (?). 

Takum o06pa3om, MpeqnouoxKenve 0 cpeqHeseBOHCKOM BospacTe 3ptpy3HBHO- 
(CaMOUHbIX TOI, pasBHTEIX B Oacceline cpeyqHero H BepXHero TeyeHHA p. Xa- 
fp, MaHHbIMH CIOPOBO-IbIIbUeBOTO aHaIH3a He MOATBepRKaeTcA; OMHAKO 
{ HHKHEKEMOPHUCKHH BO3pacT STUX OTIOMKeHHM MOKA HeMb3A CUMTATb TBEPJO 
(OKa3aHHBIM, YYUTHIBAA MaJIbIi OOBeEM HCCeOBaHHOrO MaTepHawia (Bcero 8 o6- 
ja3ij0B). Kpome Toro, HeoOXOMMO IIpHHATb BO BHHMAHHe, YTO eTaIbHble MUK- 
ofiamepuToNOrHyecKkve HCCeqOBaHHaA Ha AsiTae He TIpoOBOAMIHCh, He CO3aHO 
| MOPOBEIX STAOHHEIX Wkan fia Antae-CaaHckol cKaquaToH o6acTH, BCJe/l- 
'TBHe YerO NOJYYeHHbIe HAMM pe3yJIbTATbI NPHXOAUHTCA CpaBHUBaTb C JaHHbIMU 
is OTJaJIeHHbIX TeppuTopui, kak Pycckaa nmatTdpopmMa. OgHaKo caM @akT 
{axoxwKeHHA [peBHUX cop B sdpy3MBHOOCaOUHBIX TOMMLAX SABJIS€TCA OUCH 
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MHTePeCHBIM M BayKHbIM, TaK KaK OH JlOKa3bIBaeT BO3MOMKHOCTh MCMOJb3OBaHH 
CNOPOBO-MIbWIbUeBOTO aHaH3a MpH pacuseHeHuH dayHWCTMueCcKH  «HeEMBbIX 
HWKHeMaseo30lcKUX OTMOKeHHH AsmtTae-CadHCKOH CKaqyaToH oOsacTH. 

IIpeqmomoxwKeHve O pa3sBHTHH HHXKHEKeMOPpHHCKHX OTMO*KeHHM Ha 1oro-3a 
MayqHbix cksonHax Xosm3yHcko-Uylckoro aHTHKJIMHOpHA, MOATBepxaemMoe oO 
HapyXe€HHbIMH HAMM CHOpOBbIMH KOMIMJIeKcaMH, CorjacyeTca c reoJOornyecKuM 
qannpimu. MccneqoBaHHbId pavoOH pacnoslaraeTca B BOCTOUHOH KpaeBOH 4acT 
replWHCKOH cKsIaquaToH oOOmacTH. HekotTopble HcceqoBaTeM CYHTaIOT JaxKe 
4TO e€ [paBMJIbHee paCCMaTPHBaTb KaK UYaCTb KaJIeOHCKOrO Tosca, Mepepa6o 
TAHHOFO MOSHeMameOSOHCKHMH JBWKeHHAMH (2). 


CapaTospcKuli rocyapcTBeHHBIH yHUBepcuTerT Tloctynuno 
um. H. T. UepxHenuesckoro 23 XI 1960 


UHMTHPOBAHHAA JIMTEPATYPA 


1 Teonoruueckoe ctpoenve CCCP, 8, M., 1958. 23. X.WUapnacosa, Jl. A. Jip 
cob a, COopn. Teonorna u nedpterasonocnocTb Boctounoli CuoOupu, M., 1959. 3B. A. Ko 
Map, BcecowsH. agporeon. Tpect, B. 3 (1957). * Crpaturpapuyeckui cnopapb CCCP, M. 


1956. ° B.B. Tumogees, J[pesuneimas maopa Iipu6aituKu uw ee crpaTurpacyuecko 
3Hayenne, M., 1959. 7 
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| a . Hoxknzage Akagemun nayr CCCP 
. 1961. Tom 138, Ne 3 


LEOMOPAA 


- ; H. A. JIEBEJEBA u f. HW. MOnmoB 


HOBDBIE JAHHbIE O BEPXHEM IJIMOWEHE KYBAHH 


(ITpedcmaeaeno axademuxom A, JI. Axwuneim 16 XI 1960) 


Bae. a 


> Bepxnennouenossie oTOxKeHHA KyOaHH w3y4eHbI Ccula6o HM HesocTaTOUHO 

BEILEHbI B TeOOrMyecKoH HTepatype. HmKHve TOpH30HTbI BepXHero MKO- 
ena, ABMAIOUMeCA AHANOraMH aKWarblIbcKoro aApyca Kacnua, Jo HacTossero 
Bpexor Ha KyOaHM BooOule He OTMeYamucb. HeckgbKO MyHKTOB pasBuTua 

. akuarblia U3BeCTHO Ha TaMaHH; W3 HHX JIYSINHM aABMAeTCA palion 

lonusayunoli ropbl, re pasBuT TaMaHCKH ropH3oHT c *ayHOol akyarblibcKoro 
una (*, *). OcratoTca 0 HaCTOsIMero BpeMeHM COBeplIeHHO HeACHBIMH TyTH 
DOOWeHHA aKUArbWIbCKUX OacceliHoB Tlonta u Kacnusa uv myTH MurpalMu cooT- 
me outed (bay HEI. 

Ilo MHeHuio OJHUX UCCHeqoBaTeNeH (*), CooduIeHHe Npoucxo_HO Yepes Ma- 
bl HM akUarblIbCKoe Mope, He 3aXBaTLIBad KyOaHCKOl qenpeccuu. Ilo MHeumto 
/pyrux (*), COeAMHeHHe OCYIIeCTBAAIOCh Yepes TAK HasbIBaeMblit CTaBpomosb- 
KMH TIpOJMB (*), MpoctupaBuiuiica of MunepambuHprx Bo Ha KyOanb. Hu B 
MHOM M3 palHOHOB MpefnoularaeMbIX MIpOJIMBOB aK¥arblIbCKWe OCaKU JO Ha- 
TOAMLero BpeMeHH OOHapy2KeHbI He OBLIN. 

Tipu paOotax na Ky6anu Obiin OOHapy2KeHbI HOBbIe MeCTOHaXOKeHHA thay- 
bl, YTO MO3BOMUT JONOJIHUTh peKHHe MpelcTaBJIeHHA O pasBUTHH BepXHero 
wMoueHa B 9TOH OOsacTH. 

’ B o6ppieax sesoro Oepera p. [lcekynca,HuxKe cT. CapaTosckol, JleTom 1960 r. 
L A. Jle6eneBon Obiia coOpana oOusbHaA cbayHa MpeCHOBOAHbIX MOJIJIIOCKOB, 
[pefleseHve KoTOpHIx mpoBegeno T. VM. Monosymm. OctatKu cbayubl 3aserair 
ecb B TOJIMe Nopos, oOOpasy1oul4x WoKoMb 35—40-MeTpoBoi Teppacsi p. IIce- 
yrica. Bmewlaoulve pakoBHHbl MOpOMb! MpeACTaBJIeHbI asJOBHAbHbIMH Oxe- 
@3HEHHBIMM p>KaBO-KOPHUHEBbIMH TleCKaMH C MIpOCJIOAMH CepbIX H CHHeBAaTO- 
3pbIX MeCUAHMCTHIX [IHH, aJIEBPUTOB M OKe/eSHCHHDIX MCJIKOFaJICUHbIX KOHTVJIO- 
e@patos. BBepx mo pa3pe3y MeCKH CMeHAIOTCA MJIOTHbIMH HM3BECTKOBHCTHIMH 
SCTPOIUBeTHBIMH M KpaCHOMBeTHbIMH CyMeCAMH WM TIHHaMH, HaNOMHHAaIOUlHMU 
SKOTOpble pa3HOCTH TaK Ha3bIBaeMBIX CKMdCKMX TiMH IIpvasoBba. Bugumaa 
DILHOCTh [[peBHEAIOBHAMbUbIX OTOKEHHH, CMaraiOlwMX WOKOb 35-MeTpoO- 
sii Teppacbl, 10—12 m. Ha 9To BEIcoTe Hal ypOBHeEM peKH OHH cpesaHbl T0- 
8PXHOCTbIO pa3MbIBa HM MepeKPbITbI OTOMKCHHAMM BbILWeeKalleH Teppacsl. 
’ayHa Obla coOpaHa B ABYX BbIxXoqax Mopogx. OAMH W3 HUX, HWKHHU, Mpey- 
faBJIeH CepO-CHHHMM TleCYaHHCTLIMH TIMHaMM HM MeCKaMH C NpocsoAMH oxe- 
®3HeHHbIX KOHTJIOMepaTOB, KOTOpble OOHAaKaloTCA y CaMoro ype3a BOJbI HW Me- 
faMM BbICTHJaioT pycio. B sTHX Nopowax onpesemeno 60 9k3emmIApoB (CTBO- 
0K) MaCCMBHBIX CKYJIbIITHPOBaHHbIX («JICeBAHTHHCKHX») (OPM YHHOHHA, OTHO- 
iimuxca K Buy Unio tamanensis Ebers. MmMenno stot ropu30HT nceKymCKOro 
aspesa onucaH B. HW. Vpomossim Kak TopH30HT, 3aKsO4aIOM HaHOosee 
DeEBHIOIO (PayHY MJICKONMTaIOULMX ceKyncKoro KommuleKca (Elephas meridio- 
ae Nesti, Cervus cf. pliotarandoides Alessandri). pyroi Bprxox oTmomeHHi 
ACNONO7KeH HECKOJbKO Bblllle 0 peKe, B CpefqHel YacTH noKOIa (4—4,5 M Hag 
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pekKoli), mpelcTaBsieH rpyOosepHHCTLIMH P2XAaBbIMH TleCKaMM M IpaBeJUTa 
KoutTakT C NopoyaMv HHKHEFO FOPH3OHTA 3aKPbIT ONOJI3SHAMH, HW HaOMIOLaTb e 
He yaocb. 3ecb OOHapyxeHa Oomee pasHooOpa3Haa cbayHa: Unio taman 
sis Ebers 16 9k3., OMMH H3 HHX C COMKHYTHIMH CTBOpKaMyH; U. subcrassus sp. 
21 sk3eMIIAp, OJMH H3 HHX C COMKHYTBIMM cTBOpKaMKH; U. kujalnicensis Ma 
1 wenaa u 3 nenomupie cTBopKH; U. cf. kujalnicensis Mang. 5 sKk3emnm 
pOB, OHH M3 HHX WMeeT COMKHYyTHIe cTBopKH; Anodonta aff. transc 
casica Alz. 3 o60MaHHEIX CTBOpKH; A. sp. 1 o6m0moxK; Melanopsis esperoi 
Sabba 66 -+- 13 mMonogpix + 39 HenomHBIX 9K3eMIIApoB; Lithoglyphus ne 
mayTi Sabba 69-51 mMonogpx +37 HeNoOmHEIX 9k3eMNIApoB; Valvata si 
nensis Neum. 44 + 29 mMomogpix.+ 6 HeNOJHBIX 9K3eEMIIIAPOB; Hydrobia 
syrmica Neum. 4 + 1 Momogpix sk3emnaapos; Corbicula aff. jassiensis Co 
2 +1 mMomogpix + 4 HeNOJHbIX 9K3eEMIIApOB; Sphaerium sp. 2 9k3emnuIAp 
Viviparus sp. (TOHKOCTeHHBIM) — OOJIOMKH. 

IIpucytersue cpenu o6napyxenHoli dbayupr Unio tamanensis u U.. kuj 
nicensis OMmpeyesaeT aku¥arblibCKHH BO3paCT paCCMaTPHBaeMbIX OTJOXKEHH, 
YHMOHMALI OlpeseeHbI IyTeM HeMocpeACTBeHHOTO CpaBHeHHA C MHOFOUHCIe 
HBIMH SK3EMMApaMM OOOMX BHJOB, COOTBETCTBEHHO M3 TaMaHCKOrO ‘Ope 
HM JIOMaWIKHHCKHX OTJIOKeHHH. 

Unio tamanensis Ebers. ommcanH 43 ak4¥arblvIbCKHX OTJOKeHHH TamMaHcKo 
oulyOCTpoBa (TaMaHCKHii ropH3ouT) u OOnapyxeu T’. VW. Monospim B akyarbit 
CKHX OTNOKeHHAX BawikHpHu (cpeqHHM akuarbi). 

U. kujalnicensis Mang. omucaH 43 KyYAAbHUMIKUX OTOKeHUH OK peCTHOCT’ 
Ojeccbl (BepXHHH KYAJIbHHK) H H3BeCTeH H3 JOMALIKHHCKHX OTMOKeHHH Ky 
ObILIeBCKOTO SaBoJOKbA (BepXHHM akuarbll). 

IIcekynckaa dbayHa MpesctTaBsaeT OosbLIOH HHTepec B TOM OTHOLICHHH, 4” 
B ee COCTaBe BMepBbie OOHAPyXUBAeTCH COBMeCTHOe HaXxoxKeHHe MaCCHBHbI 
CKYJIbITHPOBaHHbIX («JIeBAHTHHCKUX») yHHouuy (U. tamanensis) 4 cpaBHHTes 
HO TOHKOCTeHHBIX rviaqKux dopM (U. kujalnicensis, U. subcrassus, koTopple «i! 
JIMIOTCA HEMOCPeCTBEHHBIMM TipeAWecCTBeHHHKAaMH HEKOTOPHIX aMlllepOHCKH: 
YeTBEPTHYHBIX H COBPCMeHHEIX YHHOHHA. Mutepecuo, uro B CaMOM HH2KHEM Tf 
PH3OHTe OIIMCbIBAeMBIX OTJIOXKCHHH TOHKOCTeHHbIC (OPMbI YHHOHHA He OOHap' 
*KeHbI. OTCyTCTBHE 4YeETKO HaOOaeMOrO KOHTAKTa MexKY HYWKHHMH H Oou 
BbICOKMMM TOPH3OHTAMH TOpod, CofepKallux PayHy, OCTaBJIAeT OTKPEITHIM BO! 
poc 00 OJ HOBO3pacTHOCTH BCero ONMCaHHOrO KOMMeKca dayHb!. CoBMecTH 
HaxomeHhe B HHKHEM FOPH3OHTe paspesa (ayHbI MJICKOMMTAIOWIMX TICeKy! 
cKoro Komisiekca (Elephas meridionalis Nesti u Cervus cf. pliotarandoid 
Alessandri) c akuarpiuibcKHMH dopMaMM yHHOHHA 3acTaBaeT NpesnooKH 
akUarblJIbCKMM BOSpacT (payHbl MJICEKOMUTAIOWIMX HM BMellaIouluxX UX ApeBuea. 
JHOBUaJIbHEIX OCAIKOB. 

Vimerotca cBeeHuA O BO3MO%KHOM CYILeCTBOBaHHHM aKUarblIbCKHX CJIOeB 
no pyruM patonam KyOanu. B 1958r. H.B. Penrapten (*) o6Hapy2KuJia Mo! 
CKHe OTJOXKCHHA B KPOBJI€ KpaCHOUBeTHOH AapMaBHPCKOH CBHTbI B palione ApM 
Bupa. H. A. Jle6eqeBot yRanocb NpocseqUTb STH OTIOKeHHA BHH3 Tio p. K 
6aHH MO eCTeCTBEHHIM pa3pe3aM HW OypOBbIM CKBa2KHHAM HM BbISCHUTb MX CTpaT 
rpatpwyeckoe mNovowKenHe (puc. 1) cpeqH KOHTHHEHTAJIbHEIX TOJIUL KyOaHCKO! 
mporu6a. Ilo umeuu ct. I]pouHooKorcKol, rye UMeeTCA Hasty4uee OOHAKEHI 
MOpCKOrO TOpH30HTa, OH Ha3BaH IPpOYHOOKOTNICKHM. 

Mopckue oT0x%*KeHHA OOPAas0BaHbI TOPH3OHTAbHO-CJONCTOH MayKOH TOHK 
3€PHUCTHIX IMIMHUCTEIX M€CKOB, CBETJIO-CepbIX HW NaJIeBLIX aJIEBPOJHTOB H Me; 
reieH. B sTHX ToposaxX B M300MJIMM BCTpeualoTCA pakOBHHEI PopamunNdep, Ci: 
KYJIbl TyOoK, OOJOMKH NaHWupel WrMOKOKUX, CKeETHbIE OCTATKH H3BECTHAK 
BbIX BOZOpoceH. XapakTepHO HasM4uMe ayTHreHHOro rviayKonuTa. IIpucyte 
Bue ayTHreHHOrO TiayKOHHTa HW OCTATKOB HIJIOKOMKUX CBUJETEIbCTBYeT O 3H 
YHTEJIbHOM COJeCHOCTH MopcKoro Oaccelina, B KOTOPOM IIpOHCxXoAHIO HaKOMWweH! 
OCaKOB. 

B mpegzenax Boctouno-Ky6auckoro nporu6a NpouHOOKONCKH TropHs3ol 
XOPOLUO MpoclexKHBaeTCH B CCTECTBCHHBIX paspe3axX H MO pAy CKBAaKHH ( I 
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rayOune 40—50 m). OH C pe3KHM pa3MbIBOM 3aJleraeT Ha KOHTHHEHTAJIbHbIX MHO- 
TWHMOWCHOBLIX MOposaxX apMaBHpCKOl CBHTbI H HeCOrlaCHO TepeKpbiBaeTcA ra- 
‘geunukamu IV (ammepoHcKHi WIM TIOHWepcKol) Teppacbl. K 3anayy, MO Mepe 
‘MOrpyXXeHHA apMaBHPCKOH CBUTbI, ONHCaHHbI HAaMH MOPCKOH TOpH30HT Mepe- 
‘XOAMT Ha OoJlee MOJIOAbIeE KpaCHOLBeTHbIe OTJOXKeHUA, KOTOPble, MO JaHHbIM 
‘CKBaxKHH, yxKe Ha MepuyMane ct. TudsuccKon, Ha ryOuHe 250—300 M, noycTu- 
‘JlaioTCA MOPCKHMH OTIOKeHUAMM NonTa. Jlaslee STOT Ke TOPU3OHT MpoosKaerT- 
‘CA B OONACTh 3aMaqHO-KyOanckKoro Mporu6a, rye OH MpociexkuBaeTcH Ha OOVIb- 
‘WuXx riyOMHaXx M JOCTHTaeT 3HAYHTEMbHOH MOL[HOCTH, 3aslerad 3eCb Ha OTJIO- 
OKeCHMAX C KYSJIbHMIKOM daynHoili. 

Anaiu3 KepHa OypoBbIX CKBaxKHH B paloue r. Kpacnojapa, mpoBeseHHbiit 
'H. B. Peurapten, noka3ai1, 4TO B TOME KOHTHHEHTAJIbHbIX MOpog, Ha Mly- 
‘6uHax oT 200 yo 350 M oTYeTJIMBO BEIeAAeTCA TOPH3OHT, HeECyWIMH MpH3sHaku 
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Cebepo-Habyast: 
=| NpadH0oKOluexaa 


4 pueopunonuctxaa 
| gacnan Jesda 
25 : 


“NeTBEPTHUHBIX OTIOXKeHHH npaBobepexba KyGanu. 1 — Ny, MopcKue OTMOxKeHUA CapMaTcKOro: 
sipyca; 2 —Nj-2, HWKHAA Nauka «KapaBaliHbIX» MeC4aHHKOB apMaBHPCKOH CBUTEI; 3 — Nj_2, 
MI€CTPOUBeTHBIC MeCUaHHCTbIe PIHHbI M PIMHHCTHIe MeCKH COOCTBEHHO aPMaBHPCKOM CBHTEI; 4— 
Ne, BepXHAS Mauka [MarOHaJIbHO-CJIOHCTHIX TeCKOB H mecuaHHkoB; 5 — Ne?, MopcKHe «Hajap- 
| MaBHPCKHe> OTOAKEHHA (MPOUHOOKONCKHH TOPH3OHT): MIMHbI, MepreJIM, M€CKH WH KOHTIOMepaTEl; 
6 — No, BepxnenMorenospie (rioHcKHe) ralewHukuH wu meckH IV Teppacnr p. Ky6ann; 7 — Q, 
“TeCTPOUBETHEIM aJIIOBHH H KpacHo-Oypbie rmuubt II] tTeppacnr p. KyOann; 6 — Q, meccoBuaunie 
CYPIHHKH BHICOKHX Teppac 


= 


“MopcKoro HWJIM JMMMAHHO-MopcKoro MpoucxomwJeHuA. OH OOpas0BaH Mepecsau- 
| BaHHeM TOHKHX TIMHHCTbIX MeCKOB, KapOOHATH3HPOBaHHbIX PIMH MW aJleBpHTOB 
C XapaKTepHbIM IpHCyTCTBHeM 3epeH CBexKero TayKOHHTa. CpeqW pyAHbIX MH- 
HepaJIOB MpeoOsaqaeT HJIbMeHHT; BbICOKO COJepxKanve 2IHJOTa UW WOM3HTA. 
_B mopoyax MHOro paKOBHH MesKUX dopamMunHdep. B 9TOM %Ke FropH3ouTe MpH- 
\cyTcTBy1ioT OO60MKU pakoBuH Unio sp. u Viviparus sp., 1To CBHeTeIbCTBYyeT 
_O 3HAUHTeIbHOM ONpeCHeHHU OTJebHBIX yUaCTKOB OaccelHa. YKa3aHHblli To- 
PH3OHT JIMMAHHO-MOpCKHX OTOMKEHHH MOACTHNaeTCA TOME MATHUCTHIX O3ep- 
HBIX I'JIMH H aleBpuToB B Dreissensia theodori Andrus, oTHOCHMOM K KYAJIbHML- 
Komy apycy. [lepekpbipaetca OH TOME KOHTHHEHTAJIbHBIX (O3€pHOAaJIJIOBHAaJIb- 
HbIX) OCAMKOB, B KOTOpbIX Ha rtyOuHe 80-—-90 MC. A. AKoBsenbIM Oni Halex 
- OOJIOMOK. 

CrpatTurpaduyeckoe NosoxKeHHe BbIABJICHHOrO MOpPCKOFO FOpH30HTa B Bep- 
XaX KYAJIBHULKOTO Apyca HW HWKe OTOKEHHH C aNWiepOHCKO @ayHo MO3BO- 
JideT B BHJe NpeqnodoKenuia (10 H3yyeHHA cbayHbI PopaMuHUdep) ompeseHTb 
ero BO3pacT Kak BepXHHii KyAJIbHHK — ak4arbl. TakHM o6pa3oM, KOunell cpeqHero 
WIM Hayao BepXHero TMoOWeHa XapaKTepH30BaIucb TyOOKUM BTOpKeHHeM 

Mops B OOacTb KyGaunckoro mporu6a, re B 9TO BpeMa CyleCTBOBad y3KHii 3a- 
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JIMB-JIMMaH HIM MpowHB. Bo3MoxHO, 4TO BpecHoBoqHaa dbayua p. Ice 
Kylica OTpaxKaeT YCJOBHA peK, BMNaqaBIMX B 93TOT IpO/JIMB CO CTOPOHB 
Kapka3a. 


Tloctynusio 
6 XI 1960 


UMTHPOBAHHAA JIMATEPATYPA 


1C. A. fatyes, Tp. Teo. uucr. AH. CCCP, 2 (1932). 7B. U. pomos, Ips 
Mucr. reo. nayk, B. 64, reon. cep., Ne 17 (1948). 3H. M. Tl y6 ku 4, IIpobmema akuarninal 
B CBeTe HOBHIX JaHHEIx, MW3qg. AH CCCP, 1931. *B.T. Komecuuxk os, Crpaturpahua) 
CCCP, 12, 1940. ®&T.®.Mupuuduk, Matep. no uerseptuuHomy nepHogzy CCCP, 1936.) 
°T. HW. Honos, Marep. no reotoruu 4 momesHbIM HCKOMaembIM A3oBo-UepHomopps, Copa.) 
22. (1947). 7H. B.Penrapteu, JIAH, 129, Ne 3 (1959)... °A.T. S6epanuay 
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C.A.AKxoBamesB, Tp. coBem. mo o6cnex. u u3y4y. Ky6ancKoro xpaa, 9, B. 1, 1922. 


Ilpumeuauue. BecbMa HHTepecHO yKa3aHHe aBTOpOB Ha IIpHCyTCTBHe B MpOyHOOKON- 
CKOM TOPH30HTe OCTATKOB HIJIOKOKUX WH ayTHPeHHOrO PlayKOHUTa, KOTOPbie AO CHX MOp B CosO- 
HOBaTOBOMHBIX OTIOMKCHHAX AKYAPbWa HU KyAJIbHHKA HHKeM He OTMeuaHCb. [loxxosA K BOMpocy | 
(POPMa/IbHO, MOXKHO CKa3aTb, YTO STOT SaKT MPOTHBOPeuUNT CTpaTHrpapuyeckKHM 3aK/IOUeCHHAM 
aBTOpa. OfHakO He HCKJOUeHaA BO3MOXKHOCTb, 4TO B KyOaHcKom muporH6e OacceiH akuarblib- 
CKOFO BpeMeHH O6slaqal Oomee HOPMAJIbHOH COMeHOCTHIO, YeM B KacnulicKon oOsactTH. [IpopepKa} 
9TUX Ja@HHbIX OUCHb BAKHA VIA PeWICHHA BOMpOCa O NPOHCXOMAeCHHM H MYTAX MHPpallHu akua- | 
ThIIbCKOH ayHbl. 

A. Anuun 


Wornann Akagemun nayr CCCP 
1961. Tom 138, Ne 3 


TEOJIOTH A 


P. X. JIATIMAH 


COCTAB MHKPO®AYHbI HYMMYJIMTOBbIX CJIOEB 
MbICA M3EHJbI-APAJI HA CEBEPHOM BEPETY 
APAJIBCKOrO MOPS 


(ITpedcmaeneno axademuxom A. JI. Anwunom 16 XI 1960) 


» Ha ceBepHom Gepery ApasbcKoro Mops, B 10rO-BOCTOUHOM 4acTH, MoMyocTpo- 
a Kysangu, eme B 1848 r. A. HW. Byrtakos (?) o6napyxUs BEIXOZbI HYMMYJIH- 
TOBLIX H3BECTHAKOB, C/laraiouluxX CKaJMCTHI MIC V3enppi-Apam. Ilepppre onpe- 
JIGHHA UCKONAaeMOH PbayHbl STHX H3BECTHAKOB ObiH Jaup B 1858 r. FT. B. A6u- 
om (‘). TeM He MeHee, TOJIbKO CpaBHHTeJIbHO HemaBHo A. JI. Anwmu (°) ycTa- 
HOBHJI JIOTETCKHH BOSpacT STMX H3BECTHAKOB, a TakKxKe cTpaTurpaduyeckoe 
B3aUMOOTHOLeHHe Mex y HAMM HM TOMMeH MOPCKHX MeCuaHO-rIMHUCTHIX TMasleo- 
PeHOBLIX MOpod, WHpOKO paciipoctpaHeHHol B CeBepuom IIpuapasbe. Ha ocuo- 
BaHHH MOcMOMHOrO ONHCaHHA MHOFMX paspesoB, ONpefedeHHA COfeprKalllUXcA 
B HUX KOMIMeKcoB (bayHbl M pxfa Apyrux reomormyeckuXx Janubix A, JI. A wwiHH 
foKkasan, 4TO B Ilpuapadibe HyMMYJINTOBble COM 3asleraioT B OCHOBAHHH TOVIIIH 
MeCUaHO-FJIMHUCTLIX MOpO, BbI-eIeHHbIX HM B TacCapaHCKyIO CBHTy cpesHe- 
f BepXHE9OWCHOBOTO BO3pacrTa. 
' Ojnako JO cHxX Top He ObINO USBeCTHO, KaKOH U3 (OpaMHHH@epOBbIX 30H 
JoueHa KpbimcKo-KapKka3cKol oO/1aCTH COOTBETCTBYIOT HYMMYJIHTOBbIe H3BeCT- 
ink noOepexba ApasmbcKoro Mops. 
_ ins BbIACHeHHA 93TOTO BOIpoca MuHoro, copMecTHo c HM. A. XoxsoBol, B 
1957 r. Ha Mpice Msengpi-Apai Obliu onMCaHbI pa3pe3bl HYMMYJIHMTOBbIX H3BeCT- 
HAKOB WM MepeKpbIBalOUHX UX MeCYaHHCTHIX TIMH, HM OTOOpaHbl H3 HX OOpasiibl 
Ha MUKpodayHHcTHyeCcKHH aHaJH3. 

H3yyenubie OOHaKCHHA HAXOMATCA K 3alafly HM K BOCTOKY OT MOCTpoeK pbi- 
‘aubero mpompicia M3engn. 
_ B cKaslax K 3alayy OT MpoMbicia OOHaKaeTCA HHKHAA YaCTb HYMMYVJINTO- 
BbiX ClOeB. Secb Had rlayKOHHTOBLIMH MecuaHHKaMH BepXHero Mela 3aseraioT 
OeuIble H Xe/TOBATbIe HYMMYJIMTOBbIe H3BECTHAKH, MeCUaHHCTbIe HYMMYJIHTOBbIe 
M3BeCTHAKH C POCPOPHTOBOH ralbKOU, HYMMYJIMTOBbIe paKyWIHAKH, COCTOALIHE 
'H3 WeJIbIX, OOJOMAHHBIX HM pa3fpoOseHHbIX PaKOBMH HYMMyJIHTOB, MoujHocTb 
ux 0 6 M. B cKamax K BOCTOKY OT MpOMbICIa OOHaKaeTCH BEPXHAA YaCTb HYM- 
MYJIMTOBBIX H3BeCCTHAKOB, KOTOPbI€ 3feCb COCTOAT MpeHMYLIeCTBeHHO 3 pa3- 
DpoOseHHbIX HW eMHHMUHEIX WeJIbIX paKOBHH HYMMYJIMTOB; BCTpeyaeTcaA pedKas 
MeKaa docopHtopad raibKa. BHAMYMadA MOLLHOCTb H3BeCTHAKOB OKOJO 3 M. 
Onm MepeKpbiBaioTCA KOPH4HEBbIMH CHJIbHO MeCYaHHCTHIMH PIMHaMM HM PJIHHH- 
‘CTBIMH MecuaHHKaMH, MoWHOCTHIO 0,5 M. KoHTaKT H3BECTHAKOB UM PMH XOPOLIO 
HaOJofaeTca B Wypde. Bbue 3aeraioT TOHKO-JIMCTOBaTbIe TEMHbIe CepOBaTO- 
BesleHble TIMHbI, MOWHOCTHIO 1,5 M, a Hay, HAMM KOPW4HeBATHIe KBapiueBble C1a60 
‘CWEMeHTHpOBaHHble MecdaHuKH C HYMMYJIMTaMH BHYMMOH MOWHOCTHIO 2,50 M. 

MuxkpodayHucTuyueckoMy aHaJH3y ObIIM NOLZBeprHyTbl OOpa3ibl Hs BCex 
JIMTOMOPMYeCKHX pa3HOCTel MaJleOreHOBLIX NOpoOA, BbIXOAAUIMX Ha Mbicy M3en- 
api-Apan. TlomuMo paHee H3BeCTHBIX OTCIOa HYMMYJIMTOB, B HHX aBTOPOM ycTa- 
HOBJeHbI YeTEIPe MUKpodayHUcTHyecKUX KOMMsIeKCa. 
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OnpeyeeHiA HYMMYJIMTOB BbInowHeHE! B. K. Bacuenko, MeKUX dopaM 
Hudep WU paguonapHi —P. X. JimmMau, ocrpakoy— VW. A. Xoxaoson. 

Tlo s3axmouenuio B. K. Bacuaenko, oOpa3ubl collepxKaT oHOOOpasubl 
KOMIJI€KC HYMMYJIMTOB, Me€XaHHYeCKH OTCOPTHpOBaHHBIX HM B HeKOTOPBIX 06 
pa3ilaX CHJIbHO pa3{poOJIeHHbIX; BO Bcex OOpasyax NoBTopsioTca Nummulit 
ex gr. distans Desh., N. ex gr. murchissoni Brun., N. globulus Leym., N. sp. 
mpeo6manaet N. ex gr. distans Desh.; Bo3pacT Bcex NoOpog, BMelaloulHX HY 
MYJIMTbI, HHKHEJIOTeTCKHH. 

Bowlee MOBI CHHCOK HYMMYJIMTOB 43 3THX Nopog MaeT A. JI. Anumn ((°) 
cTp. 268—274). 

IlepBpli KOMMJIeKC MeJIKHX (opaMHHHdep yCTaHOBJIeH B HYMMYJIMTOBbI 
usBecTHakax. IJo cocTaBy OH OAMHAKOB B BbIXOfaxX K 3allaly H K BOCTOKYy -O 
IIPOMbICJIa; TaM H 3feCb BCTpeyeHb! Clexyroulve copmpt: Dorothia sp., Nodosari 
radicula Linne, N. bacillum Defrance, N. cf. soluta (Reuss), Cristellaria | 
ticostata Tutkov., C. cf. turbinata Plum., C.aff. limbosa (Reuss), C. aff. earlan 
di Plum., Globulina sp., Polymorphina ovata Orb., Gyroidina soldanii Orb. 
C. kulandaensis sp. n., Eponides jacksonensis Cushm., Siphonina aff. prim: 
Plum., Pseudoparella culter (Par. et Jon.), Alabamina obtusa (Burro et Holl.) 
Asterigerina sp., Anomalina ammophila (Gumb.), A. umbilicata (Brotz.) 
A. ex gr. danica (Brotz.), A. ex gr. acuta Plum., A. grosserugosa (Giimb.) 
Cibicides eocaenus (Giimb.), C. infraferganensis N. Byk., C. perlucides Nut 
tall, C. praeperlucides Nikit., C. pseudoperlucides N. Byk., C. aralensis sp 
n., Globigerina triloculinoides Plum., G. bulloides Orb., C. eocaenica Ter 
quem, Acarina crassaformis (Gall. et Wiss), A. cf. pentacamerata Subb. 
Globorotalia sp., Uvigerina sp., Cassidulina sp. 

Tlomumo bopaMuHkd@ep BcTpeyeHb! 3yObI ppl HM UIIbI MOPCKHX eel. 

Bropoli KOMMIeKC yCTaHOBJIeH B KOPH4HEBATHIX, CHJIbHO MeCUaHHCTHIX PIM 
HaX, KPOIOM[HX HYMMYJIMTOBbIe M3BeECTHAKH. On MpesctaBsen PopamMunucepamu 
Rhizammina sp., Haplophragmoides sp., Spiroplectammina sp., Bolivinopsi 
turgaicus Balakh., Cristellaria laticostata Tutkov., C. sp., Gyroidina sp. 
Eponides sp., Siphonina sp., Asterigerina sp., Anomalina ammophila (Giimb.) 
A. umbilicata (Brotz.), A. ex gr. acuta Plum., Cibicides eocaenus (Giimb.) 
C. perlucides Nuttall., C. praeperlucides Nikit., C. pseudoperlucides N. Byk. 
C. infraferganensis N. Byk., C. aralensis n. sp., Globigerina triloculinoide 
Plum., Truncorotalia cf. aragonensis Nuttall., Cassidulina sp. 

Tak Ke KaK H B HWKeNeKAaLIMX HYMMYJIHTOBbIX H3BeCTHAKAaX, 3fecb Mpeod 
NalaioT BUAbI rpymmpt Cibicides eocaenus (Giimb.), Ho B OTMMUNe OT TepBor 
KOMIIJIEKCa, BO BTOPOM NOABJIAIOTCA MeCUaHHCTLIe opaMuHUepH, pawvomapyl 
4 ocTpakogpl. Paquouapun mpeyzctaBenpt: Cenodiscus sp. u Sethocyrtis sp 
M3 octpakog Halijenbi oO0MKH Cythereis sp. u Cyprides cf. torosa littoralis (Br 
dy). Berpeyenupie cnukyu ry6ok 4 3y6nI pHiO He OlpeyenauCch. 

TpeTui KOMII€KC 3aKJIIOUeH B TOHKOJHCTOBATHIX CepOBaTO-3eJICHbIX FIMHAaX 
OH COCTOHT 43 MHOFOUMCeHHEIX (bopaMHHHdep M OOHMbHEIX panvomApui, BUI 
KOTOPbIX XapaKTepHbl JIA OTOXKeHHH HMMKHeH YaCTH TaCapaHCKOli CBMTHI 
{IpucytcTByioT Apa HeolpeemuMpIx ocTpakog. VispectTKoBble pakoBUHbI (pc 
paMuHudep YacTO 3aMelleHbl KpeMHe3eMOM. 

Onpeyejientt Popamunndepyr: Rhabdammina eocaenica Cushm. et Hann. 
Rhizammina sp., Reophax sp. 1, R. sp. 2, Haplophragmoides tenuis sp. n. 
H. spp., Recurvoides sp., Cyclammina ex gr. pseudocancellata Chal., C. sp. 
Ammobaculites sp., Ammomarginulina sp. 1, A. sp. 2, Spiroplectammina sp. 1 
sp. 2, Textularia cf. eocaena Giimb., Vulvulina haeringiensis (Giimb.) 
V. sp., Bolivinopsis turgaicus Balakh., B. gracilis n. sp., B. elongatus (Ni 
kit.), B. spp., Vernuilina sp., Gaudryina ex gr. rugosa Reuss, Clavulinoide 
eozaboi Balakh. et. Sapers., Clavulina ex gr. angularis Orb., C. ex gr. akusha 
nica Damp., Nodosaria sp., Cristellaria spp., Marginulina sp., Dentalin 
sp., Gyroidina soldani Orb., G. sp., Eponides sp., Anomalina ammophil 
(Giimb.), A. umbilicata (Brotz.), A. ex gr. acuta Plum., Cibicides pigmeu 
(Hantk.), C. aralensis sp. n., C. spp., Pullenia sp., Globigerina bulloide 
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Orb., G. pseudobulloides Orb., G. triloculinoides Plum., Globigerinella micra 
C ole), Virgulina schreibersiana Cziz., Bulimina mitgarziana Balakh., Hop- 
insina compacta Balakh., Uvigerina botryoides (Balakh.), U. aff. bykovae 
(Balakh.), U. sp. 

PaywMouApHH MpeAcTaBJeHbI Cileqyroulu4MH dopMamu: Cenosphaera_ kusch- 
ri Lipm., C. aff. turemenica Lipm., C. kisilkumensis Lipm., C. spp., Spon- 
urus biconstrictus Lipm., Cenodiscus lenticularis Limp., C. ex gr. karakal- 
yakensis Lipm., Sethodiscus lenticularis Lipm., Porodiscus turgaicus Lipm., 
>. sp., Spongodiscus umbonatus Lipm., Stylodictya tschujenkoi Lipm., Amphi- 
‘brachium isendaensis sp. n., A. gracilis Limp:, A. bacillum sp. n., Amphi- 
mnenium romboides sp. n., Spongasteriscus gorskii Lipm., S. aff. gorskii 
Lipm., Spongaster asiaticus sp. n., Sethocyrtis aff. tamdiensis Lipm., S. aff. 
minimus Lipm., Lichnocanium sp., Theocorys krischtofovichi Lipm., Eucyr- 
tidium septatum Lipm. 

_ UerpepTbiii KOMIIIeKc CosepxKHTCA B KOPHYHEBATHIX KBaplleBbIX MecuaHHKaXx 
© HYMMYJIMTAMH MH OYeHb OM30K MO CBOeMy cocTaBy MepBomMy KommumeKcy. M3 
ero onpejenennt: Cristellaria laticostata Tutkov., Alabamina obtusa (Burro 
t Holl.), Eponides jacksonensis Cushm., Asterigerina sp., Anomalina am- 
nophila Giimb., A. ex gr. acuta Plum., A. ex gr. danica (Brotz.), A. sp., 
Sibicides eocaenus (Giimb.), C. perlucides Nuttall, C. praeperlucides Nikit., 
C. pseudoperlucides N. Byk., C. infraferganensis N. Byk., C. aralensis 
Bp. n. 
| Takum oOpasom, B pa3pese Mpica H3enmpi-Apadl B HWKHeJIOTeETCKUX HYM- 
MYJIMTOBLIX H3BECTHAKAX H B MeCdaHHKaX C HYMMYJIMTAMH COsepxKaTCA MOUTH 
JIMHAKOBbIC KOMILJIeKChI MeJIKHX (OpaMHHHep Cc MpeoOaqaHHeM BUOB rpylilibl 
Cibicides eocaenus (Gimb,), a B IIpOMe@XKYTOUHBIX PIHHaX — KoMMIeKc (opa- 
Munudep HM paqvonapwa c mpeoOmaqaHHem BugoB Bulimina mitgarzianae 
Balakh. u Spongurus biconstrictus Lipm. Stu ormmuna B cocTaBe MHKpoayHbl 
GBIAIOTCA (allMasbubimMu. Buel PopaMunndep UH paqnoApHii, NepeuncmeHHble 
[Ist TOHKOJIMCTOBATHIX PIHH, ABAIOTCA THIIMYHLIMH JIA CpeHeIOIMeHOBLIX OT- 
WioxKeHHM HWKHeH YacTH TacapaHCKOH CBHTbI CepepHoro [IpHapaaba nu Typrait- 
¢koro MporH6a u Obi MHOIO HEOAHOKPATHO BCTPeYeHI B paspe3saX CHHKJIHHAb- 
HbIX MporHOoB 9TOH TeppHTOpHH, B YaCTHOCTH B CKBaxkHHax: Uarpatickoro 
fiaTo (cKBaxHHa Ne 64, rayOuHa 87,25—139,20 m), B mocemke TyMaJbIKOJIb 
QNe 62, 77,65—159,45 m), y 03. Te6e3 (Ne 46, 215,50—350,55 mm), Br. Uen- 
ikape (Ne 45, 235,00—365,6 m), B noc. Typrah (Ne 1, 169,00—277,9 m) u B He- 
CKOJIbKUX CKBaxKHHAX, WpoOypeHHbIX B Amucaiickom paiione. MoxHo MonyTHO 
STMETHTb, YTO B CTPATOTHMMYeCKOM pa3pese TacapaHCKOH CBUTHI Ha Yr. Tac- 
|Apau, yKa3aHHpili KoMmieKc dopaMuuHdep MH pagqMouapuit oTcytcrByeT. STo 
BJIACTCA CENCTBHEM TOrO, YTO B AHTHKJIMHAJIbHOM pa3pes3e Ha Fr. Tac-Apau Ta- 
apaHcKkand CBHTa MpecTaBsleHa TOJIbKO CBOeH BepXHeli YaCTbIO, MO BO3pacTy 


Ilo coqepxamiuMca B Hell KOMIMJIeKcaM MeJIKHX PopaMuHAdep H palHouApui 
AWKHAA YACTh TACAPAHCKOM CBUTLI XOPOMWIO COMOCTaBAAeTCA C aJlalicCKHM sApy- 
som Cpequet Asuu. B cpBoro o¥epegb, alalicKHli Apyc ABJIAeTCA aHaJIOrOM 
Box Acarinina crassalormis u Truncorotalia aragonensis CeBepHoro Kas- 
casa (°). 

_ Wsyaenve coctaBa MuKpodayHbl HYMMYJIMTOBBIX CIO€CB IPHBOAUT K CJlefyi0- 
MMM BBIBO,aM: 

1. MuxpodbayHa u3BeCTHAKOB HM NecuaHHKos Mpica M3enybi-Apaa ouenb 6.1u3- 
Ka; OTJIMYMA ee B MpOMeXKYTOYHBIX CJIOAX — (alWaJbHble. 

2. HyMMysIMTOBbIe COM TO MeKHM chbopaMuHudepaM, a MpoMexkyTouHble 
KAY HAMM FMHbI NO PopaMHHHdepaM H payvoMApHAM CoMocTaBJAIOTCA C 
iHHUCTOK dauveH HH30B TacapaHCKOH CBHTbI HM Cc allalicKHM sApycom CpeyuHelt 
3H. 

3. Ha CepepHoom Kaska3e HYMMYJIHTOBbIM CJIOAM MbICa H3eHybI CooTBeTCT- 
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4, CileqoBaTesbHo, 00 Ha3BaHHble 30HbI CeBepo- -KaBKa3cKoro lavsleorena 
a He TOJIbKO BTOpad M3 HUX, Kak JyMasM JO CHX Mop, COOTBETCTBYIOT HWKHEM 
AIOTeTY. 


BeecowsHElii Hay4HO-HCCueqoOBaTeJbCKHH Le Hocrynuao 
TeolOrHuecKHH HHCTHTYT Dau 1960 
UMTUPOBAHHAS JIATEPATYPAF, a 
1H. W. Abich, Mém. Acad. Sci., VI ser., 7, (9), St.-Pétersb., 1858. * A. HW. By 
TakOB, Bectu. Pyccx. reorp. oOmL., ib (1853). 3° H. K. Burkosa, Tp. Bcecowsn. Ha 


YUHO-HCC. reoJl.-pa3B. HedT. HHCT., B. 136, cOopH. 10 (1959). *H. H.C y66oTHHA 
Tp. Bcecoio3H. Hay4HO-HCCJI. TeO/.-pasB. Her. HHCT., HOB. cep., B. 34 (1949). 5S A. WI. An 
wu “wu, Teomorua Cepepxoro IIpuapaiba, 1953. 


or 
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Jloxnaygn Akagqzemun nayrx CCCP 


| § 1961. Tom 138, Ni 3 


(EOJIOVH Al 


a A. J. MHKJIYXO-MAKJIAM 


HEKOTOPbIE AEBOHCKHE BOJOPOCJIN CPEQHEM A3HU 
M APYPHX OBJIACTEM CCCP HW HX MOPOMOOBPA3YIOINEE 
MW MAJIEOTEOrPA®HYUECKOE 3HAYUEHHE 


(II pedcmaeneno axademuxkom JI. B. Haauexunoim 3 XI 1960) 


_ Ha nporsaxenuu nociequux 12 eT aBTOp MMed BO3MOXKHOCTb O3HAKOMHTHCA! 
: OOJIbINMM KOJIMYUeECTBOM JEBOHCKHX OplaHOTeHHBbIX KapOoHaTHbIx nopon. Ws 
HX ObIIO H3TOTOBIEHO Comee 3500 mMoB. STH NOpOAH B SHAYHTebHOH CBOeHi 
lacru ObIIH COOpaHbl pa3JIM4YHbIMA TeouOraMH, H3yYaBLIHMH TreoJslOorMyeckoe 

‘TpoeHve Cpegueli Asuu, Kasxasza, Ypasa, Kasaxerana, Antaa W okpanu 
Kysuemkoro Oaccelina. JIuunnie cOopbl aBTOpa OTHOCATCA K TeppuTopHu CpenHel: 
Asuu wv oTuacTH KapKa3sa. Han6ombmui Matepual Obit nowyyeH u3 Cpenneii 
\SHH, OCOOeCHHO H3 pa3JIMUHbIX paHOHOB 1O%KHOTO OOpaMmeHHaA WMepranEr — 
\gjaickoro u TypkectancKkoro xpeOToB. HeckoJIbKo MeHbIlle aHHBIX OLWIO Jo- 
ITO H3 OONACTeH, pactoJO*KeHHbIX ceBepHee DepraHcKkol BNaLMHE!, B TAHb- 


ane, H elle MeHbilie M3 Coulee 1OX%KHEIX paHonos — u3 Tlamupa. Bogopocan 
JBM OOHapyKeHbl BO BCeX palionaX Pa3BHTHA JeBOHCKMX Topox, mpHyem 
J} MOLaBJIAIOULeM COJIbINMHCTBE CJy4aeB OHH ObIIH BCTPeYeHbI B BepXHeeCBOHCKHX,. 


lopa3yo pexe B CpeqHeJeBOHCKHX HM B eCAMHHUHDIX CAVYUaAX B HHKHEJCBOHCKHX 
ispecTHAKax. IlosTOMy u3maraeMoe HY2Ke OyeT B OCHOBHOM KaCaTbCH BOJO- 


yocueH Mo3qHero JeBOHA. 


B pesyJbTaTe CHCT€MaTH3allMH MMeIOUerocaA B pacnopsxkeHuH abrTopa MaTe- 


Masa ObIJIO YCTdaHOBJICHO, UTO B NOPOWax YKa3aHHOTO BOSpacta riaBHeHiWuMH 


lOpodooOpas0BaTeAMU ABJIAIOTCA MINAHKM, 3aTeM OOLIYHO BOJOPOCH WI Ku- 
HeYHONOMOCTHbIe (KOpasIb H CTpoMaTonopouyen). B TakcoHOMHYeCKOM OTHO- 
HeHHH BCe BOJOpPOCH, OOHapy2KeHHble B JeBOHCKHX OOpa3s0BaHHAx Cpeyueli 
iSHM M ApyrhX pavouoB, pacipeyemsiotca Mexiy 9 polaMH, OTHOCALIMMUCA 
{ CHHESeJIeHBIM BofopociamM (Epiphiton Bornemann, 1887, Girvanella 


licholson et Etheridge, 1878, Ortonella Garwood, 1914, Yzhella Antropov, 


955, Renalcis Vologdin, 1982, Chabakovia Vologdin, 1932), xapoBrim (Umbel- 
a Maslov, 1949?), cucboHHukopnm (Lancicula Maslov, 1956, Rhabdoporella 


‘tolley, 1893). Kaan u3 mepeuuceHHBIX poJOB MpecTaBeH HeOOJIbIIMM. 


‘MCJIOM BU0B. HeoOxoxvMo OTMeETHTb, YTO CHCTeMaTHYeCKoe NooxKeHHe Tepe- 
(MCJICHHBIX MUKpOBOJOpocseH He BCeMH HCCseOBaTeAMH TpaKTYyeTCA OJHO- 
HawHO; TaK, HalipHMep, NpefctaBuTenu poga Umbella mMuorumu laseouTouo- 


‘aM OTHOCATCA K dopamunhdepam — kK slarenugaM((?, *, 1°) uw gp.). OgHnako 


[paBHeHve MOpq@ouloruH yMOeuJI C XapOBbIMH BOJOPOCAMM, MpWypOveHHOCTh 
xX B Mameos0e K oCcaKaM, @OpMHpoOBaBIIHMCA, MO-BHZMMOMy, B YCJIOBHAX 
(CHOPMAJIbHOH COJICHOCTH, NOSBOJISIOT, KAK KaxKeTCA, CUHTATb, UTO MX CyleLyer, 
Kopee, OTHOCHTh K XapOBbIM, TOUHEe K TPOXHJIHCKaM. Bonpoe 3TOT, OHAKO, 
peOyeT elle JlambHeliwiero H3yueHHa. 

Teorpadbuyeckoe paciipeyeeHve TepeuvCJIeHHbIX BOOpocdeH JOBOMbHO 
newudusno. B lOxxno-Peprauckoli nonoce (Analicko-TypKecTaHcKol) B BepxHe- 
@BOHCKHX Noposax HanOobllee pacipocTpaHenve MMEIOT HKEMVI, peHasIbuHc- 
bl, XA6aKOBUH, HECKOJIbKO MeHbIe — SNHPUTOHD! HW PUpBaHeJVIbI, elle, pee 3ecb 
ETpeyaroTca yMOeWVIbI. XOTH -yMOeIAbI 10 CpaBHEHHIO C JPyrHMH BoRopocAMu 
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H peXKH, HO OHH HHOrla OOpa3syloT JOBOJIbHO SHaYHTeJIbHbIe CKONEHHA, H H 
KOTOpPble H3BECTHAKH NO9TOMY 3aCJIyKMBAIOT HAMMeCHOBAaHHA yMOewJOBbIX. Ha 
Goulee WIMpOKO paciipocTpaHeHxbl B BepXHeM Jlesoue Asaiickoro u TypkectaHckor 
XpeOTOB WKeJVIbl, PCHAJIbILHCbhI, XAOAKOBUH HU SIMPUTOHHI, 1OKa YTO HEM3BeECTHEI 
B Taub-Llane. OqHako HET NOJHOH YBepeHHOCTH, YTO 3TH BOROpOCcAH ehcTB 
TeJIbHO OTCYTCTBYIOT Ha YKa3aHHOH TeppHTOPHH; BOSMOXKHO, ITO OHH H3-3a Oo 
WOM pe\KOCTH MpocTo moka He Halifenbl. Ilo HMerollHMca B HaCTOAMee BpeM 
JaHHbIM, B TaHb-[LaHe HauOomee “acto BCTpeyaloTCA PHpBaHebI, OPTOHEJ 
HW YMOeJIbI, H3pedKa JaHUMKyJJIbl W padgonopespt. Ha Tlamupe, KpoMe HeMH 
TOUMCICHHBIX OCTATKOB THpBaHeJI, ApyruX BofopociielH He OOHapyxeHo. VU 
TepeCHO, YTO H3BECTHAKH BepXHero eBoHa Ha I]amMupe AOBOMbHO YacTO cozep 
KAT TEHTAKYHTOB, CpaBHHTeIbHO peAKHX B Apyrux paHonax Cpequeht Asu 
Jlio6onbITHO, TO, KpoOMe THpBaHeJ, He ObluIH OONApyKeHbI Apyrve Boopocs 
B OOJbINOM KOMWIeKIMH BepXHeNeBOHCKHX H3BeCTHAKOB H3 Xp. Tyap-Kuip. 

IIpemcTaBuTeIN yKa3aHHbIX 3eCb BOMOpOCeH UMeIOT B HEKOTOPBIX CLy4aA 
CaMOCTOATEIbHbIC apealibl paCMpoctpaHeHHA, B ApyrMxX xe — BALI ByX 
TpeX pooB oOpasyi0oT JOBOIbHO MOCTOAHHY!O accomManio. Tak, HallpHMep 
rHpBaHeJIbl, YMOeJWJIbI M OPTOHEJWIbI HH pasy He Obl BCTpeyeHbl COBMeCTHO 
TaK2Ke HH B OJHOM Cu1yuae JAHUMKYJIJIbI He ObLIM OOHAPyKeHbI C BUAMH TOJIbKé 
YTO TIepe4HCICHHBIX polos. HanpoTHB, SMMPHTOHbI, PeHaJIbIMChl, Xa0aKOBHI 
M WKEJWIbI, KAK MpaBUslo, BCTpedaloTCA BMeCTe, HM HaXomeHHe MpefcTaBuTedel 
OJHOTO H3 YKa3aHHbIX POJOB MOxKeT ObITb HHAMKATOPOM HaxoKMeHHA OLHOT* 
WIM JBYX pyrHvx. BeposTHo, 9%2KOJIOrH¥ecKaH accolvallua CHHe3eJIeHbI 
Bojopoculelt — Epiphiton, Renalcis, Chabackovia, Yzhella — npegzcTaBase 
coOoH cleundHyeckoe cooOulecTBO MO3ZHeAeBOHCKUX pHpooOpasoBaTemen 
Vi3BecTHAKM C OOHMJIbHbIMA OCTaTKaMM 9THX BOOPOCeH, KaK MpaBHJIO, OTHO 
CATCA K OoJlee YHCTbIM HX PpaSHOCTAM, He COJepxKallHM MpHMeceH TeppHreHHor 
MatepHala. OTH pHdoBble OOpas0BaHHA ocoOeHHO XapaKTepHbI Jia TOxKHO! 
Pepraubl. B 9TOH 2#Ke OONACTH MMeIOTCA OTHOCHTeIbHO Oowlee peMKO BCTpedalo 
ilHecsH yMOeJWIOBbIe H THPpBaHeJVJIOBbIe H3BECTHAKH, KaK NpaBHJIO Coxep»Kalllu 
JIOBOIbHO OoJIbuIOe KOIMYECTBO TJIHHHCTEIX uacTHy. Tloposbl moceqHuXx JBY: 
TunoB B Tanb-[ane BecbMa oOpruuel. B toxKHbIX palionax Cpeqneih Asuu — | 
Tuccape u Ha Ilamupe — Bolopocam B Nopojlax HHTepecyroulero Hac BospacTa 
BHMMO, BooOule peaKH. B Kurspii-KymMax, Tyap-Kpipe 4 SakaBKa3be NoKa YT 
U3BeCTHbI TOJIbKO THPBaHeJVIbI, IPH ITOM B MOCeqHeH OOMacTH OHH OCOOeHH 
OOWJIbHbI. B SakaBka3be OCOOeHHO HHTepeCHbl OpaxHONOOBO-rupBaHeJVJIOBbl 
M3BeCTHAKH, B KOTOPbIX CTBOPKH OpaXHONOA CIMMOWb NOKpbITbI FyCTbIM Coe! 
CIJI€TEHHbIX Mex Ay coOoH TpyOouek rupBaHe/. OdeHb XapakTepHy1o accolHa 
IMO OOpasyiOT BOMOPOCIH MO3THEAeBOHCKOFO BPeMeHH B pa3/JIHUHbIX paliona 
Tarapuu u Yyamyptuu. Ilo fannpim MW. A. Antponosa (*), Boqopocau BepxHer 
JeBOHa Ha BOeTOKe PyccKol MwaTPOpMbl OTHOCATCH K HEMHOFHM pojlaM H Busad 
‘CpaBHenve BuyoB, onucaHHbIxX VM. A. AnTponospimM, c Halie@HHbIMH aBTOpO 
B 103HeM JeBoue lOxkHOolt MepraHbl NOKa3bIBaeT HX MOMHOe CxonCTBO. JLelicTBI 
TeJIbHO, TaKMe WIMPOKO pacipocTpaHeHuble B BepXHeM JleBoue TaTapHu BAZE 
Kak Yzhella nubiformis Antr., Epiphiton buldyricus Antr., Girvanella duc 
Weth., uMeroT Oombuloe pactipocTpaHeHHe B TeX %e Noposax u BIOxHoH Pex 
rane. MoxkHO OTMeTHTb, YTO MOMOOHEIM xe COCTAB BOZOpocuieH, KaK HB CpaBHI 
BaeMbIX JByX OOlacTAX, UMeeTCA B TeX Ke OOPasoBaHHAX UM Ha Ypaue. 

JIpyraa accolvalua BoyopociieH xXapaKTepHa Jd MO3qHeEMeBOHCKOTO Bp 
MeHH Kasaxctana H Ky3Heukoro Oaccelina. 3ecb OYeHb THMWUHO BeECbMa 3Hi 
YHMTeIbHOe PaSBUTHe FHPBaHeJI, NOCTOMHHOe IIPHCyTCTBHe XapoBblX — yMOed 
WM cHopafwyeckoe pacipoctTpanenve HEKOTOpHIX CHpoHHell. MuTepecuo oTMeTH’ 
IIPHCYTCTBHe B BeEpXHeJeBOHCKUX M3BeCTHAKAX Ky30acca, MOMMMO Moporo O4er 
MHOPOUMCJICHHBIX THpBaHeJ, TAKKEe MH PeHAJIbILMCOB, HEH3BeCTHBIX Moka B TAH 
[ane u B Ka3axctTane. 

HisnowkeHHoe MO3BOJIAe€T 3aKJIOUHTb, YTO BOROPOCcAM feBoHa OBOE 
OTYe€TIHBO MOryT ObITb pa3feeHbI Ha Be rpyusl: 1) wMpoko H paBHOMeprT 
pacipocTpaHeHHble Ha OO/IbINAX MWOWAaqAX (THPBaHeJIbl X, BEpOATHO, yMOe. 
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Jbl), Ha paccesleHve KOTOPbIX He OKA3bIBaJO CYUECTBEHHOFO BMAHUA W3MeHeHH 
OOUIMX YCJIOBHH cpefbl; 6) NoKabHbIe (SMHPUTOHEI, WKeNIbI, penasbiucH 1 
HEKOTOpbiIe [pyrve), CHIbHO 3aBHCHBUIMe OT MeCTHBIX ocobennocteit (pH3HKO- 
Teorpapuyeckou Cpefbl H UMeBLIHe NpepbIBUCTHIe apeasJbI pactipocTpanenuaA. 
Tleppbie, HeECMOTpa Ha CBOe BeCbMa GovIbIlOoe pacMpocTpanenlve, OOMHO He 06- 
pasylOT MaACCOBbIX CKOMNJIeHHM, Tora Kak BTOpble, He BCTpewaollMeca Ha Ooub- 
MOM NpoTMKeHHH, MecTaMH o6pa3yior OYeHb 3HAYHTeJIbHbIe MaCCbl, Clara H3- 
BECTHAKH pHqoBoro Tua. OyeBuHO, YTO Cpequ BOLOpocaelt raaBHEIMH pudo- 
OOpasoBaTeIAMH ObIIM MpeACTaBHTeIM TaKHX POAOB CHHeseeHbIX, Kak Epi- 
hiton, Renalcis, Chabackovia u Yzhella. Muorga k sTHM BoZOpocsaM MpHcoequ- 
‘HAIOTCA WM THpBaHeJbI, MOCTOAHHO IIpHcCyTCTBy1ollve B JeBOHCKUX pHoBbIX 
(MsBecTHAKaX. HeacHbIM OCTaeTCH BOMpOC: MOXKHO JIM paCCMaTPUBaTb Kak puo- 
oOpasoBateteii XapOBble BOJOpPOCJIM,— OJHAKO pOJIb UX KaK Moposoobpa3oBa- 
Tele He MO.exKuT HAKaKOMy CoMHeHH1O. J[pyrve BO_HbIe pacTeHHA B JeBOH- 
KHX TopofaxX BCTpeyaioTCA OTHOCHTe/IbHO MaJIO, H HX 3Ha¥eHHe B Mopogo- 
O0pa3s0BaHHH HeJIb3A CUHTATb BbIACHeHHBIM. 

' OrmeyeHHaa BbIle MOKaIM3allA BOJOPOCMeBLIX KOMIVJICKCOB MO3BOJIAeT 
BEIACHHTb \HeKOTOpble Masleoreorpapuyeckve OCOOeHHOCTH MopcKHX OaccelHoB. 
B o6mem c ira Ha CeBep Ha paCCMOTPeHHOM TeppHTOPHH BLIPHCOBbIBAaIOTCA 
‘TpH (puToreorpaduyeckve MpOBHHILHH: 

1) 3akaBkKa3cKaa, OXBaTbIBaloljan tor Bombutoro KasKka3a, 3aKkaBKa3be, 
Fryap- -Keip uw Ilamup, ia KoTopol XapakTepHa B oOOuleM OefHad pomamu 
ul BUaMM accouMalWA BoOfopocseH, CpeqH KOTOPLIX JOMMHUPyIOT rupBa- 
‘HEJLJIBI; 

2) Ypano-Pepranckas, oxBaTbIBalollad BocTOoK PyccKoli nuaTpopMpl, Ypaw 
uw AsalicKo- -Typkectauckyio 30ny Cpefueli A3uu, C UIMpOKMM pasBHTHeM pasHo- 
‘O0pa3HbIX BOOpocselH, ocoOeHHO puthoobpasoBateseli—anucuron, peHaJIbILHc, 
wxkelNa HW Op.; 

3) Taub-llanpcko-Kasaxctanckas, oxBaTbiBaouad Tsub-llanb, Ka3ax- 
‘CTaH H, BepoxTHO, Ky3HeukHH OacceliH, CO 3HaYHTeIbHLIM paciipocTpaHeHHeM 
THpBaHeJI HU yMOeJIJI; MO-BHJHMOMy, YMOeJWIOBbIe H3BECTHAKH 3J/eCb CTOIb Ke 
THNMYHEI, KaK STMPMTOHOBO-WKEIJOBIe MIA Mpesbiqyujel MpoBHHILHH. 

Ilo BceM JaHHbIM, paCCMOTpeHHble BOJOpOCJIH ObIIM BECbMa MeJIKOBOJ.HBIMH. 

Tlostomy mo HX paciipocTpaHeHHio MOXKHO CYJUTb HE TOJbKO 06 OTHOCHTeJbHBIX 
TuayOuHax MopcKoro OacceliHa, HO H O COCTaBe MOpCKMX BO H TemMepatype. 
OcoOeHHO 4YTKO pearupoBalM Ha rlyOuHy HW TeMMepaTypy Bosopocau. OTcroza 
‘OUCBUHO, YTO U3yYeHHe CMCTeMaTHYeCKOrO MX cocTaBa, a TakxKe MopdosorHH 
WM paclipocTpaHeHua MMeeT efBa JIM He PlaBHOe 3HAYeHHE Mp YCTaHOBJIeEHHH 30- 
HaJIbHOCTH paciipeyeseHHA OpraHHuecKHX (opM B ApeBHUX BoJoemax. MutTepec- 
HO B 9TOH CBA3H OTMETHTb, YTO Pe3KOe IIPOTHBOMOCTABJICHHEe «IaTPOPMeHHbIX» 
‘YW “TeOCHHKAMHAJIbHbIX» (TaTPOPMeHHBIX H ypasbcKux (7)) accommaruli dopa- 
MHHHep He HAXOJMT NOATBep2xKJeHHA B H3y4eHHOM MaTepHaJle Mo pacmpeyeue- 
HHi0 BOsopociieh uM dopamMuuNdep. JlareHuyoBblii KoMIeKc dopamMunHdep — 
THNMYHO TlaTbopMenubi mo E. B. Brrkopol — Obl oOHapyxKeH aBTOpOM 
‘He TobKO B Tyap-Ksipe (11), Ho mw Ha Ypane (p. Ali) u B Cpenneii Asnu 
(tO. B. @eprana, p. Ax-6ypa). 
_ XapakTepH3yx BoopociH MeBOHa B I[eJIOM, H€Ib3A He OTMETHTb pe3Koe 
mpeoOlaqanve Cpe HUX CHHE3eJICHBIX H OTHOCHTEIbHO Cyla6oe pa3BUTHe CH- 
(POHHHKOBBIX BOZOpocseH. ITO WaeT OCHOBaHHe MpelNoJaraTb, YTO B eBOHCKOe 
BpeMA MOPCKHe BOJbI HMeJIM HECKOJIbKO NOHMKeHHbIe TeMMepaTypbl Mo cpaBue- 
HMIO C TIpeAbIyUIMM CHJIypHicKMM HM MOCIeyIOULMM KAaMeHHOYTOJIbHBIM TlepHo- 
amu (°). 

OueHuTh cTpaTurpadwyeckoe 3HaveHHe BOOpocseH Tepowa B HaCTORITee 
BDeMA JOBOJIbHO TpYAHO, HOO STOT BOIpoc TpeOyeT NONOHUTebHOFO H3y4eHHA. 
OjlHakKo yxKe Tellepb MOKHO CKa3aTb, YTO HEKOTOPbIe BOJOPOCM ABJIAIOTCA Crie- 
IupuyeckH JeBOHCKHMH,— Ml0-BUAHMOMYy, yMOeJIJIOBbIe H3BECTHAKH CTOJIb xe 
‘XapaKTepHbI JIA JaHHOrO MepHoda, Kak, HallpHMep, aMdbvNMopoBble HIM TeHTAa- 
KYJIHTOBBIe. 


11 JAH, rt. 138, Ne 3 . 657 


B 3aksioueHve CuleqyeT YKa3aTb Ha YAMBUTEIbHBIN (akT OobIOrO CXOACT 
Ba BOJOpocsel MO3qHero JeBOHA C KOMIJIEKCOM KeMOpHA. STO oco6eHHO OTUeT 
JIMBO O6pocaeTcaA B rasa, CCAM YUeCTb, YTO NATb U3 DEBATM pONOB, efBa JM H 
CaMbIX paCIIpOCTpaHeHHEIX B JeBOHe, BECbMa MHOFOUHCJIeHHbI H B KeMOpHu 
a pogst Epiphiton, Renalcis u Chabackovia cuutanucb Jo cHx Nop pyKoBouA 
IMHMH Jia KeMOpua. B opfoBHke M CHuype STH poObI MoKa HeH3BecTHHI. Ecte 
CTB€HHO, 4TO CKa3aHHOe NO3BO/IAeCT TOBOPHTb O ABYX MaKCHMyMaX pa3BHTH 
CHHESEJIEHEIX BOLOpocieH — B KeMOpHH H B N03QHeM JeBoue. II pHunHb! pacuBer 
B MO3QHEM Je€BOHE HEKOTOPIX «KeMOpHHCKHX» BOZOpocsel, BepOATHO, CBA3aH 
C OOMMM CXOJCTBOM (Pu3HKO-reorpaduyeckol OOcTaHOBKH B STH TepHogpl. 


Jlenuurpayckuit rocyZapcTBeHHbI yHHBepcutTeT Tloctynvio . 
um. A. A. )KmaHosa 29 VI 1960 
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Jloknzagn Akafhemun Hayrx CCCP 
1961. Tom 138, N 3 


PEOJOrH A 


M. M. XOPEBA wu P. E. TFHTEPMAH 


HOBbIE JAHHbBIE O PACUJIEHEHHHW TPETHUHBIX OTJIOKEHUNK 
B HWDKHEM TEYEHWH AJIQAHA 


(II pedcmaeneno axademuxom B. H. Cyxaueeoim 26 XI 1960) 


. B HmkKHeM TeveHHH p. AlJaHa TpeTHUHbIe OTIOKeHNA ObIIM BiepBble OOHa- 
pyxkeup!t B. H. Spepesnim (*). Jlo camMoro nocmeqHero BpeMeHM clelMaJibHo 
OHH HHKeM He M3y4asHcb. Tombko Osarofapa OypoBbim paOotam SkyTcKoro 
PeomorMueckoro yipaBJeHHA ObIO BLIABJICHO, UTO TPeTHUHbIe OTIOKECHUA UMEIOT 
Bech WMpoKoe pacipocTpanenue u 6ouIbUY10 MolHOCcTb (Zo 700 M). Ha reomo- 
pHuecKoH KapTe MacuiTa6a |: 1000000 TpeTw4HBIe OTIOxKeHUA yxKe CpaBHHTeNb- 
fo MogpoOHo pacuenensi (?). Matepuanom Aa JaHHoli craTbH NociyxKHIM 
JOJIeBLIe H JaOopaTOpHble HCCeqOBaHHA aBTOPOB, ObIIM HCHOJIb30BaHbI TakxKe 
nurepatypxnie J\aHHble. 

B Tevenve pala Jet B ome p. Anjana IpoBoqusMcb UCCeqOBaHUaA No cTpa- 
turpacuu riaBHBIM 0OOpasoM YeTBepTH4HBIX OTMOKeHUA. Ho H M3 TpeTHUHBIX OT- 
NoxwKeHHH OM OTOOpaHbl OOpasibl LIA CNOPOBO-NbIIbUeBOrO aHaH3a HU COOpaHa 
SObINaA KOJWICKIMA MAaKPOCKOMMYeCKHX OCTATKOB (pOpbl, OOpa6oTaHHan 
0. M. Tpodumossm. 

_ B HwKHeM TeyeHuu p. ANfaHa TpeTHUHbIe OTJIOXKeHHA BCKPbIBAaIOTCA B pale 
daspesoB. Cambie ZpeBHue H3 HMX MpefCTaBJIeHbI TeMHO-CepbIMH H CHJIbHO 
WKEJIESHEHHBIMH KaOJIMHHCTBIMH MeCKaMH C OOJIbINMM KOJIHYeCTBOM MpocsoeB 
@ JIMH3 PaCTHTeJIbHbIX OCTATKOB. OTH OTJIOKEHHA BHIXOAAT B WOKOJIe OOHAKEHHA 
MaMonToBOH Topbl, pacnoviararollleroca Ha JleBomM Oepery p. Asgana, B 50 KM 
BbIllle YCTbA p. TaTTbl, a TaK%Ke B OCHOBAHHH OOHaKeHHA, HaXOAULeroca B 
21 KM HMxKe ycTba p. TaTTel. M3 Hux coO6paHo OombuIoe KOMYeCTBO MOZOB 
Juglans cinerea L. u mmuex, cpeau KoTOpEIX onpegesenti: Pinus spinosa Herbst., 
2. paleostrobus (Ett) Heer (>), P. thomasiana. Oto cBuyeTebcTByeT O ocTa- 
TOUHO JPeCBHEM, BO3MO%KHO OJIHTOIeHOBOM, BO3pacTe ocayKoB. B cocTaB Mosy- 
J€HHBIX CMOPOBO-IIbIIbUeBLIX CMeKTpOB BxogaT: Cedrus, Podocarpus, Myrta- 
‘eae, Cupressaceae, B OOJIbIIOM KOJIMYeCTBe BCTpeYaeTCA IIbWIbIa pas/IM4YHbIX 
3H0B cocen. IIbimbua Betula, Alnus, a TakxKe JIMCTOMaHbIX LIMPOKOJIMCTBeH- 
dbIX NOPO COCTABJIAeT HESHAYHTEJbHBIM MpoweHnT. Ipwibub1 Tsuga B STHX CMeKT- 
daX TIOUTH He OBIIO. 

IIpucytcTBve B CMeKTpax MbIJIbUbI CpeqH3eMHOMOpcKoro poga Cedrus, dbopM 
kapaKTepHbIX JIA 10x%KHOTO Nowywiapua — poga Podocarpus u cem. Myrtaceae 
{ H€3HA4HTeIbHOe COJepKaHHe MbIVIbIUbI POLOB TOMapKTHYeCKUX HW CeBepoaMe- 
QHKAHCKHX MOATBEpKAaeT OJMTOWeHOBLIN BO3paCT OTJO*KeHHi. 

Tlogo6uble CNOpoOBO-NbIIbUeBbIe CHeKTPHI OblIH OOHapyxeHbI A. H. CaagKo- 
3bIM B OTJIOXKeHHAX MbICa KanrasiaccKHH KaMeHb *. B TeMHO-CepbIX IVJIOTHBIX 
fecKaX, JlesKalllHX Ha HMKHEMEJIOBLIX OTJIOKEHHAX, HalifeHa MbWbua: Pinus, 
2icea, Tsuga, Cedrus, Corylus, Carpinus, Ostrya, Pterocarya, Liquidambar 
ic. 

CrpatTurpaduueckH BbIMie OJIHTOWeHOBBIX OTJOKCHHHM pacmosarairca 
‘~BETIIO-Cepble H Cepble MecKH, cia6O0 KaOJIMHH3HpOBaHHble. OHM BCKDPEITHI 
‘KBaxKHHOH Ha JIeBOM Gepery p. JleHbI, HuKe T. AkKyTCKa, B patione c. Hamupi. 
J6pasiibl, B3ATbIe H3 HWKHeli YaCTH CKBaXKHHBbI, MbVIbIUbI He COJepxKaJH, U 


* Sror paspe3 pacmovlaraetca Ha Jlepom Gepery p. Jlennt, B 30 Km CeBepuee r. SlKyTCKa. 
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| 
JIMIIb B BepXHeli ee UaCTH, B HHTepBase r1yOun 35—120 M, ObI0 HatifeHo Gon 
W10€ KOJHUECTBO TIbIJIbILbI. | 

B nomy4eHHbIX CIOpOBO-IIbIJIbIeBbIX CIEKTPaX BCTpevaeTCA IIblIbIla HECKOJI 
KUX BHOB coceH, eH W3 cekrMH Omorica, Eupicea, NMXxTbI, BO3pacTaeT cone 
*KaHHe MbVIbUbI Tsuga, Oepe3bl M OJIbXH, a TaKKe JIMCTOMAHBIX IWMpoKoOHG 
BeHHBIX Mopoy. IlomHoctTb1o ucuesaioT Cedrus, Podocarpus, Myrtaceae. 1 
COcTaB (JIOpbl CBUETEIbCTBYyeT O Oosee MOJOZOM, MO-BHMMOMy MHOLeHOBO) 
BO3pacTe H3yYeHHBIX OCAaJKOB. 

B pa3pe3se MaMouTOBOH Fopbl Ha OJIHTOMCHOBBIX OTOKEHHAX JleKAaT CBETI 
cepble MecKH, MOUHOCTbIO Jo 40—45 M. CnopoBo-NbiIbIleBble CIeKTPbI ITHX 
NOMKeHUM XapaKTepH3yIOTCA 3HAYHMTEIbHO MeHbIIHM pa3HooOpasveM topM | 
CpaBHeHM0 C OJIHTOMeHOBLIMH CieKTpaMH. B cocTaBe roJIOceMeHHBIX npeob.1ajia| 
TIblWIbIla COCHbI, IpHHaexkKalel B OCHOBHOM CeKi\HH Cembrae, BospactaeT G 
lepxKaHve MbWVIbILbI eH CeKWMH Eupicea, MHMXTHI, JIMCTBCHHHUBI, MbWIbia Tsug 
nocturaet 40%. IlokppIToceMeHHbIe peACTaBJIeHbI B OCHOBHOM IIbIWIbiIloH Bet 
la, Alnus, 1poleHT MbIVIbILbI LIMPOKOJIMCTBEHHBIX MOpO, HECKOJIbKO CoKpayaert 
WM YMeHbilaeTca UX pasHooOpasve. SHAYUTeIbHO BO3pacTaeT COJepKaHte IIb 
llbl TpPaBAHHCTHIX pacTeHul. [losTOMy BOspacT OTO%KeHHH MOAKHO CHUTATb MAI 
IJIMOWeHOBBIM. 

Cpequ MakpoocTaTkoB BcTpeyaroTca: Pinus monticola Dougl., Pinus sp 
~nosa Herbst., Pinus radiata Dougl., Pinus paleostrobus (Ett) Heer (?), em) 
HMYHbIe WionH Juglans cinerea. Ho Bcex S3THX OCTaTKOB 3HAYHMTEIbHO MeHbIII 
4YeM B HWKeN@KAaNIMX MecKax. OHM MOryT OBIT 3eCb B 3HAYHTebHOH cTene 
MepeoTOXeHHBIMH. 

B joumuue p. TyMappi (mpaBoro mputoka p. Asana) B 30—40 kM Bplue ycT 
BCKPbIBalOTCA MeCKH, H3 KOTOPHIX ObWIM B3ATbI OOPasilbl Ha ped eaters te 
aHaJu3. B HywKHel 4YacTH 9TOFO paspe3sa Obl OOHapyXKeHbI nO AHI J uglanscinere 
WWHIWKH: Pinus monticola, Pinus spinosa Herbst. B BepxHe uacTu nogn Ju 
lans cinerea L., mimuiKu Pinus monticola Doug., Pinus spinosa Herbst. u mut 
KH Picea obovata Ldb. Ilo Muenuto H. I]. Kynpunon (°), omucasuielt aToT pa 
pes, BCe yKa3aHHble HAXOJKH MO3BOJIAIOT OTHOCHTb 3TH OTJOKEHUA K MMOL, 
Hy. [lomyyenuble CNOpOBO-IIbIIbIeBbIe CHEKTPbl STO NoATBep»kAai0T. Ilo cpaBy 
HHIO CO Cle€KTpaMH Ooviee [peBHUX OTOAKEHHH OHH OTMMYAaIOTCA OOeMHEHHEIM C 
cTaBoM. TomoceMeHHbIe MpeJCTaBJIeHbI COCHOH, e€Ibio; Cofep:kKaHve TIbWIbI 
Tsuga He lipeppmuaet 8%. B cocTaBe MOKpbITOCeEMeHHEIX MpeoOsazaroT Oepesa 
OJlbXa; COJep%KaHHe MbIWIbUbI WIHPOKOJIMCTBEHHbIX MOpO OYeHb HEBEJHKO (J 
10%). Ok380Tb, XapakTepHbie JIA Oomee ApeBHUX OTMOKeHH, OTCYTCTBYIO 
SHaUMTeIbHBIM MpOWeHT COCTABJAeT MbIIbIa TpaBAHMCTHIX pacTeHHi. 

B HwKHeM TeyeHHH p. AulaHa, Ha 1paBoM ero Gepery, B 30 KM BBIIe yCTb 
B OCHOBaHHM Uylickoro oOHaxKeHUA BbIXOAAT Cepble MeCTaMH OKe/leSHeHHE 
MeCKH, pa3sHOSepHUCTHle, KococoncTHIe. MomHoctb ux 10—12 m. B 9Tux ora 
%KeHHAX Opiia Haliena nbimbya Pinus, Picea, Betula Abies, Alnus, Tsuga, Pter 
carya, Quercus, Ulmus, Juglans. 

OcHOBBIBaHch Ha MasleoKapMoslOorHuecKHX MW MalHHOJOrMyecKHX onpeses 
HHAX TaBHbIM OOpasom M. H. Kapapaespau A. VM. Tlonosor, P. A. Bumxues 
I’. ®. Jlyxrepcraysen, [. K. S3emcxoza u gp. (*) cauTaroT dbulopucTH4ecKH OX 
paKTepH3OBaHHble TOJIMH, BCKpbIBalollvecA B OOHAXKeCHHAX MpHycTbeBoro y4 
cTKa p. Anjana crpaTurpadywyeckuMu aHasioraMH MamouToBoii roppl. Bec 
C TEM OHH 2Ke OTMeUAIOT IIPHCYTCTBHe B COCTaBe COOpaHHbIX OCTATKOB B pa3pe3i 
HWKHero TeyeHun p. Amgana Picea jacutica u Picea obovata, T. e. THNM4HE 
MpeAcTaBuTeseH XOJJOMOIOGMBLIX UYETBEPTHUHLIX PaCTHTeIbHbIX COOOMLECT 
Siecb 3ak04eHAa (plopa, KOTOpas, KOHEYHO, OTIMYaeTCA OT soph! MamonToB 
POpPbI, H OTOKECTBIIATh UX Heb3A. YUNTHIBAA elle CTpaTurpaduyeckoe no 
XKeHHe OCAJKOB, MOXKHO BO38pacT UX IMpeMIOOKUTeMbHO CUMTATb MMOLE 
30M JI€EHCTOMeHOBLIM. 

Jlanubie OypeHua MoKa3bIBaIOT, UTO TPeTHUHbIC OTIOMKEHUA WIMPOKO pa3sB 
TbI KaK Ha JICBOM Oepery, B HH30BbAX p. Asana, TaK H Ha MpaBom. B nepsB 
culyuae OHM JocTuraroT MouHocTH 500 Mm, Bo BTopom 700 mM. Huyero noyzobHo 
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ie HaOsofaeTCA B CpeHeM TeYeHHH, Mle TpeTHYHbIe OTOMKeHHA MpHypouensl 
C BEICOKHM 100—160-meTpoBbiM TeppacaM, H MOULHOCTb HX He3HAUHTebHas. 

_TakuM oOpa3oM, B HW2KHeEM TeyveHHU p. Asana HMeeTCA NOBOJIbHO MOJIHbIii 
Jaspes TPeTHUHBIX OTIOKeHHH. HakonseHHe MOMLHOH CepHH OCaKOB 3eCb CBA- 
laHO C TEM, UTO JOMMHA MpHypoyena K 1wro-BOcTOUHOMy OKOHYAaHHO | IpuBpepxo- 
IMCKOrO KpaeBoro Mporv6a, 0 CTpoeHuH KOTOporO H3BeCTHO U3 pa6oT 
0. M.Ilymtaposcxoro (°).Ouesuguo, npas P.A. Bumxues (4), KoTopbili cuutaer, 
(To B HH38OBbAX p. Aufana CilesyeT BbIJeIMTb MOsOLyIo cTpyKTypy — Hmxue- 
\agancKyto Bnawuny. Octaetca He COBC€M ACHLIM, KaKHM OO6pa30M aBTop 
IpeAcTaBIAeT CTpoeHve STO BiaMHI. 
| Anasvs BCeX HMeIOWIMXCA MaTepMaJOB MosBOJIneT CUNTaTb, YTO HuKue-Au- 
lanckasi BMalWHa MOCTpoOeHa TOUHO TaK xe, Kak H IIpuBepxoaHcKHl KpaeBoii 
1porn6. Ilo GoptaM BnayqHHbI BLIXOAAT APeCBHHE OJIMTOLeHOBbIe OTJOKEHHA, KO- 
fOpble K LeHTPy CMCHsIOTCA MOMObIMH (MHOMMONEHOBBIMH H MMOLMeH-90TelCTO- 

HOBBIMH). TlomyyeHHble CMOpOBO-MbWIbUeBbIe CHeKTpbI OTMOwKeHHH HwxKue- 

WIaHCKOM BMa{MHbl MOATBepxK[aloT CleMaHHble BIBOALI O cTpaTurpaduu dop- 
imipyroulux ee ocankoB. JleTambHbIi aHaiM3 SJIeMeHTOB (pJIOpbl, BXOJAMLMX B 
CTaB STHX CIICKTPOB, NO3BOJIHJI HAMe€THTb pA, HHTepeCHbIX 3aKOHOMepHO- 
*reit (*). CoppeMennbie apeasbl STAX POMOB MOXHO pasOuTb Ha CueLyroulHe Go- 
HUKO-reorpaduyeckue rpynmni: / 

1. Pofbi umpoko pacipoctpaHeHHble, apeasbl KOTOPbIX HaXOMATCA B Mpese- 
fax roulapKTHYecKoH OoTaHHKo-reorpaduyecKoH oOsacTH. Crofa OTHOCATCA: 
Betula, Alnus, Picea, Abies, Larix, Pinus, Salix. 
m2. CesepoamepuKkaHcKo- -eBpoa3HaTcKHe pogpt Tilia, Carpinus, Ilex, Fagus, 
eyes, Quercus, Ulmus. 

_ 3. CeBepoaMepukaHcKo-BocTouHoasHatcKHe Tsuga, Carya, Nyssa. 

_ 4. Cpequsemnomopckue Cedrus. 

' 5, AMmepukaHcKo-cpequ3eMHoMopcKo-BocTouHOasHaTcKHe Celtis, Casta- 
nea, Liquidambar, Ostrya, Cupressus, Rhus, Juglans. 

3 6. BoctouHoa3uatckue Zelkowa, Pterocarya. 

_ 7. Tlaneo-Heorponuyecko-aBctpauiickue Podocarpus. 

_ Ecam paccmaTpuBaTb cocTaB MOJIyYeHHBIX CMOPOBO-IIbWIbIEBLIX CIIeKTPOB, 
TO MOXKHO TIpocdeqvTb NOABJIeHHe OJHUX 3JIeMeHTOB H CMeHy MX ApyruMu OoTa- 
aKo- reorpapuyeckuMu olleMeHTaMH (tab. 1). B HanOomee ApeBHUX CleKTpax 


iaOurw i a ..* 


<P arprcne 


CooTHouleHve rpyMMbl pOJOB B TPeETHYHbIX OTJOKCHHAX HWXKHerO TeyeHHA p. Amana, 
N OObeAMHEHHBIX OOM[HOCTbIO HX COBpeMeHHOrO reorpaduyeckoro pacmpocrpaHeHia 


[pynnp poxos 


NY ! |amMepuKaH- g 
Mectonaxomyeuue B L g |cepepoame-|ceBepoame-| = P cKo-cpegqu-| © | naneo-Heo- 
paspesor ospact a8 PO ae eee naa a g  |semHOMop-| & & | Tponuse- 
OT ace AOE HOO |ckHe — BO-| & © | cKo-aBcr- 
: Ch ee ae eBOESH alas i So aa eCTOUHO- Oo | pastuiickue 
r nes cKue cKue co SEhO Ml even raia reece 


Eee 

p. Tymapa I] nuouer- 6 3 1 — 2 4 — 

: 30rvIelicTOLeH 

Mamo utopa ropa 

 Bepx Muo-tanonen| 7 6 2 — 3 4 — 
Hu3 8 4 3 _ 6 2 — 

HHamckas cButa |Muouex 8 7 4 — (| Z ~- 

Tattuuckoe o6- |Onnronex i) 3 | 1 2 — 2 

_ HaxkeHve 


* Llu@ppl OSHauaioT YHCIO POROB, OTHOCAIMUXCA K JaHHOM rpynne. 


IpHcyTcTBy!oT cpefH3eMHOMOpcKHH pog Cedrus uM pofbl, XapakTepHble JIA 
foxKHOrO Noymapua Podocarpus u HeompeyeieHHbI pox u3 cem. Myrtaceae. 
Ponos TOMaPpKTHYECKUX 3feCb HEMHOYO, MO CpaBHeHHIO C JexKAUIMMM CTpaTurpa- 
‘(puuecKH BbIle TOpH30HTaMH, TakxKe MaJIO elle POMOB, OTHOCAMIMXCA K CeBepo- 
‘aMepHKaHCKHM H BOCTOUHOaSHaTCKHM IrpynlaM. 
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Crenlyrouuii stall B pasBuTHH cblopbl XapakTepH3yeTcA paciBeTOM romap) 
THYECKOO 3JIeMeHTa, a TaKXKe BOSPOCUEHM yuacTHeM CeBepoaMepHKaHcKoro | 
BOCTOUHOaSHAaTCKorO. B abHeHWIeM MpOWCXOAUT NocTelleHHOe oOesHeHNe | 
cocTaBe (pJIOpbl: BbilalaeT YaCTb POOB, OTHOCALIMXCA B ToapKTHYecKOH, cl 
BepOaMepHKaHCKOH HM BOCTOUHOasMAaTCKO rpynmaM. B cmekTpax HanOonee Mi 
JIOMbIX (pa3pe3 Ha p. TyMape) rocnoycCTByIoT B OCHOBHOM rovlapKTHY¥ecKHe pod 

TlomyyeHuble JaHHbIe CBHJETEbCTBYIOT O 3HAUMTEIbHBIX H3MCHEHHAX B CK 
cTaBe (JIOpbI, MpOMCXOHBIIHX 3a BpeMA (POpMHPOBaHHA M3yYeHHBIX OCaKOF 
HecmoTpa Ha 9TO, BCe CHOPOBO-MbIIbUeBbIe CIEKTPbl OTPaxkaloT XapakTep p 
cTuTesbuocTu Boctouno-CuOupcKol NpoBMHUAH, iA KOTOpOH ObWIO THMMYHO pa 
Hee MOABJIeHHe H TOCMOACTBO 3JIEMeHTOB TEMHOXBOHHOM Tari, a TakxKe 3Ha4uy 
T@JIbHOe y4acTHe B COCTABe PaCTHTeJIbHOCTH Me@JIKOJIHCTBEHHEIX MOpo, Oepeset 
OJIbXH. 


Teonoruueckui WHCTHTYT Ilocrynusto 
Axanemuu Hayk CCCP 25 XI 1960 


UMTHPOBAHHAA JIMTEPATYPA 


1p, A. Buy xwues, JIAH, 111, Ne 2 (1956). 2? P. A. Bunwxues, Tl. ©. Jly 
repcrays3eu H gp., locygapcrsenuaa reomoruseckaa Kapta CCCP macmita6a | : 1 000 000 
aucT P-52, Axytcx, 1957. % E. Jl. 3axkauuexkaa, U3s. AH CCCP, cep. reon., Ne I 
(1958). *B.H. 3Bepes, H3s. Teor. kom., 383, Ne 9 (1914). ® H.T. Kynpune 
JIAH, 121, Ne 6 (1958). § 10. M. ymaposcxKku i, Usps. AH CCCP, cep.reon., No 5 (1955)! 


662 


: Jlornxagm Anagemun nayx CCCP 
1961. Tom 138, N 3 


_LHAPOPEOOrHA 


K. B. ®HJIATOB 


| CHJIMKATHbIE BOJ[bi H HX MECTO B FOPH30HTAJIbBHOM 
4 PHAPOXHMHYECKOM 30HAJIbHOCTH 


(II pedcmaeaexo akademuxom JI. H. IMlep6axoeoim 22 VIII 1960) 


IIpH rugporeomoruyeckux uccmeqoBaHuax 1958—1960 rr. Ha TeppuTopuH 

“cpenuero IlpHamypbsa cpequ rpyHTOBbIX BO, HaMH OBIJIM BBIJesIeHbI yJIbTpa- 
‘Tpecuble CumMKaTHO-ruszpoKapOonaTuble BosbI. PacnpocTpaHeHbl OH No Mepuce- 
pau Amypo-3ea-bypeHuckoli enpeccnu y oOsacTel MMTaHHA, Ha BbICOKUX Ivla- 
TO H Bofopasfelax, B KaOJMHU3HPOBAaHHBIX, APKOSOBBIX TMeCKaX S3eliCKOH CBUTBI 

x B KBaplIleBO-NOseBOIINAaTOBOH ApecBe MpeszropHu, (puc. 1). Munepanusanua 
UX B Mpegemax oT 0,05 no 0,1 r/n. B KaTHOHHOM CocTaBe MpeoOsaaioT WeJIOUHbIe 

b MeTaJIbl. Peakuva Boy cna6oKucyias HO HelTpaJibHoOH. 

_  Auasiorvuubie Mo cocTaBy IpHposHble BOAbI HEOAHOKPaTHO OTMeYaJIHCb MHO- 
THUMM uCCHeLoBaTeAMM u paHee (?,*~’). 

’  B Monrosuu H. A. Mapunos (°) OTMeTH yJIbTpalipecuple KPpeMHUCTEIe BOLbI 
“Ha BbICOKMX Bofopasyenax Xanralickoro Haropba. B BbICOKOrOpHbIxX palioHax 
Boctounol Cu6upu B kypyMaX, TOpHBIX POCCbIIIAX HM KOpe BbIBeTpHBaHHA Mac- 

" CHBHOKPHCTasIIMYeCKUX MOpol yJibTpalipecHble BOYbI C COJepxKaHHeM KpeMHe- 

| KucsoTHI 10 20% oT oOtleit MHHepanv3aluN Bosh BEIZersoTcA B. M. Crenano- 

BEIM (°). 

OB. MU. [yxauuua u gp. BrepBble 3aKapTUpoBaJI yJIbTpalpecuble BOJBI C KOH- 
“ueutpawvei yo 0,1 rin, KapOoHaTHO-KpeMHeBbLe*, C OOM 
coylepxkanvem opranuKu ((’), crp. 323). OTH BogL B palionax TyHApbI CeBepa H 
_Koaexoro IOJYOCTpoBa, BAOb NoGepexkbaA BapentieBa Mops, 3aHHMAaIOT TOJIO- 

icy B HeCKOJIbKO COT KuJIOMeTpoB. Bosiee NOHO COep#KaHve KPeMHEKHCJOTHI 

“W3y4aJlOCb B TepMaJIbHbIX, MHHepaJIbHbIX BoaXx (°,”). 

OjHako BO BCeX STHX CIyYAAX COJepKalllaAca B BOMaX KpeMHEKHCJIOTA B 

\pacueTuy1o dbopMyJly XHMHYecKOrO CocTaBa He BBOJHJacb, H B rHAporeosoru- 

“ueCKHX KJlaCCHUKalMOHHbIX CXeMaX MW Ha KapTaX KJlaCC CHJIMKaTHBIX BO rHy- 
poreowioraMu He BbiJemasca. TlonaramM, 4To Ooubuwlad YaCTb KPCMHEKHCJOTEL 
BCJIeNCTBMe CIAGON FHCCOUMAaWHH HAXOJUTCA B NpHpOAHbIX BOAaX B KOJOHAHOH 

cbopme (’). 

_ Uspectuo, 4To KpeMHeKHCJIbIe paCTBOPbl NOABJAIOTCA B pesyJIbTaTe pa3- 

_ JOXKEHHA MW BLIBETPHBAHHA aJIOMOCHJIHKaToB. B mpucytcTBuH CO, H opraHHye- 
/CKHX KHCJIOT B FpyHTOBbIX BOJaX WLeEJIOUHbIe MeTAJWIbI Je€TKO OTILENIAIOTCA H3 
_KpucTasmuueckol pelleTKH MHHepaJIOB UH MepeXOZAT B BOJHBIH pacTBop B BHe 

-aJIKOMUHAaTOB HM CHJIMKATOB Welouel, a TakKxKe B BHJe OHKapOOHATOB UeOUHbIX 
3eMeJIb TIO TAKHM CXeMaM: 


6 (Na, K) AlSisOg se 4H,O — (Na, K) AlO, + (Na, K )y SiO3 + Ala (OH)s SigQi0 -- 12SiO2; 
2(Ca, Mg) AlpSigOg + 4CO» + 6H20 = Alg (OH)gSi,019 -+ 2 (Ca, Mg) (HCOs)o. 

I]pomecc BplllleauuBaHuaA KpeMHeseMa 3aBUCHT OT paga daKTopoB. Ho dop- 

Ma HaXxOxKJeHHA H MHrpallWW KpeMHe3eMa B IIpHpOMHbIX BOMaX OCTaeTCA Hepe- 

menHon. B 1926 r. A. E. Depceman BbicKa3auI NMpeqNomoOmwKenve, YTO HapsA C KOJI- 


NOUAHOK HanOoIee paciipocTpaHeHHo beeen SiO, ABJISeTCH HCTHHHO pacCTBO- 
| peHHas. Jia petienua storo Bompoca E. C. Ka6anosott (3) mpoanamHu3upoBaHo 


* Paspanka nama. K. ®. 
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Puc. 1. CxemaTwueckan rHqpoxumuyuecKkad KapTa rpyHTOBEIX Bo Amypo-3ea-Bypeunckoi gzen- 

peccuv (no H. MW. Cxipuma, c u3mMeHeHHsaMH aBTopa): 7 — MuHepasusallMA MOA3eMHEIX * BOT, 

(B rpaMMax Ha JINTp); 2 — rpaHHUbl yuacTKOB pacnpoOcTpaHeHHA pasJIMYHEIX THAPOXHMHYeCKHX 

THHOB BOL; 8—6 — TuMbI Bon; 3 — ru~poKkapOonaTHO-cuuKaTuble, 4 — Ca — Mg-rugpoKxap6o- 

HaTubie, 4 — Na—Ca-rugpokapOonaTHo-xJOpHyHble, 6 — cmemlaHHble; 7 — H30HHHH cojep- 
*KaHHA B Bowax HeSiOz (B mpomeHTaxX K CYMMe MHHepasH3aun) 


Ob1io cBbEIe 80 po NpHpOAHEIX BO C pa3{eJIbHbIM OMpeseseHHeM BaJIOBOrO 
cojjepXKaHuA HW HCTHHHO pacTBOpeHHOH (OpMbl Np pasHbix pH uM cowJleHocTH u 
SKCNePHMeHTAIbHO H3YYeHbI YCJIOBUA MepeXOJja HCTHHHO pacTBOpeHHOM KpeMHe- 
KHCJIOTbI B KOJWIOWHY!O H OOpaTuo. B pe3ysbTaTe OHA MpHUlia K BLIBOLY, 4TO 
KP€MHEKHCJIOTA B MIpHpOHbIX BOWAX HAXOJMTCA TaBHbIM OOpasoM B MCTHHHO 
pacTBopeHHoli (popme. Komuouquaa uactb SiO, oOnmHo He MpeBbiuaeT Tam 10— 
20%. 

Pe3yJIbTaTbI AHAIH30B IpHPOAHIX BOX MOATBepxXaloT STOT BHLIBOA. KpemHe- 
KHCJIOTA Ne€peHOCHTCA MIpHpOHbIMH BOaMH MpeHMyleCTBeHHO B Be aHvoua 


MeTakpeMHeBolt KucroTE SiO} - KpeMueKucuible mesO4n, erko THApPOAMB3yACb, 
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Ta6auna il 


Jipyokuca 
KDeMHHA 
Mecto or6opa mpo6ni BombI Aa yeeros lo @opmyvie 
Ba- pac- as 
0B. * |TBOp.** 
Amypo-Selickuli Boyfopasfen, pomHuK B | 21,4 19,7 Si0,60HCO,39 od 
_ Hataspuno 0,67 90 TUS ~Nad4Mg4Cal Byes! 
| Amypo-3ea-BypeuncKkas menpeccusa | 27,0 24,3 M 0.126 HCO,46Si0534CH0S0,9 
ee ua 30 aHasH30B FpyHTOBbIxX | 0,74 90 , NadiCa29Mgi9 
BO] 
21,4 19,3 SiO,50NCO,50 
; - = = ; ———_____~_ pH 6, 
p. lypau, Amypo-Selickuli Bogopaspen 0,67 50 M 0,065 Na80Mgi3Ca7 PH 6,6 
q 13,4 | 12,0 Si0,58NCO,42 
({ee Bm aoye ts Re frees M paces Seer atte f Saal 7 
| U. Kasaxcran, BorymOaii, ce. Nb 32 0,34 90 0,032 Na&7Mg30Cad3 pH 7,7 
a | 75,4 79,4 $i0;64HCO,25C18S0,6 
pte MO,1 4 9. f4=— Q 
se eeexcran, PaxmaHoscKult MCTOUHHK 2.0 100 60 NaTaMgieCal2 pH9, 2; =40,6 
32,1 | 28,8 M_0,076-Si0s60HCO540 
KHP, Xoii-xe, poqHuk 0,85 90 d Na&s0Ca15Mgo 
21,0 Si0O,50HCO,50 
é care, pau VO" OG eve : 
a Bofopaszen, Uepuseso, = 0 Na8iCa7Mg6 pH 6,0 
50,5 | 45,4 Mp SiQs63HCO20CI8_ 4 7 
p. Ypra y Benosexa 1,33 90 | Nav3CaisMgs P ” 
: 46,5 39 C180Si0,20 
U. Kasaxctau, Borym6ai, wmiTrombua RS bie CY ete ee 7 
aE ‘f iA Bh M 0,348 Coe3Nan0Mgie® 11°? 
10,4 10,4 $0,52Cl,,HCO,21Si0,2 
TypKMeHUA, KONOTE3b aspesma Ne 42 | —?* pala x ze ud : 8 
af rect aac | 0,26 | fo0 M0801 NalMesecazs » Pe 
68 | 61,2 $i0Os47HCO,;39SO0,17C12 
agaxctaH, AjMaapacaH, cKB. MN 1 piste s ea Z : =32° 
* Pe og ee ea recalMelia 
! 31,5 Zoe C197HCO;2Si0,0,2 
, H6 B24 F ONG 280, =—— = i SS ate eae Dol 
K y6Onmesckuh rupzpoy3ea, cks. Ne "79 Bt M 138,041 NasiMgi6Ca2 pH 7,3 
Amypo-3es-Bypeuuckaa wempeccua, 27 20,4 HCO,53Si0,28C117S O47 
aJJNOBHAIbHbI BOAOHOCHBI Topusont| —q | 93” M 0,168 Casi Nad0Mg20 
(cpemHee u3 12 aHasmH3oB) 4 i 
Tam xe, WaraaucKkuli BogoHocnEIi ro-| 20. 17 M 0,179 HCO,78Si0518Cl,SO41 
PHSOHT (cpefHee u3 16 aHamH30B) 0,52 80 . ; Ca45Mg31iNa24 
HesuHHOMBICCKHit KaHan, mogumTouD- 62 5h ,, CI96HCO;3SiOs1 pg 
HeHCKHH yuacToK 1,6 82 M 12,634 Nads6Ca84Mg30 pH 6,8 
© ; 18 18 §$0,72Si0,23HCO,5 a 
Ms Fc peak Dd ees eee 2 cee ae 
[YKpauHa, Tlomecbe,-myph] & 0,46 100 M 0,192 Nab6Ca27Mgi pH 6,6 
‘ 18,5 18,5 . HCO,96Si0,4 
VYxpauua, Benzene Kocoso Oi6 700 M 0,817 “NadiCaiMet~ pH 6,6 


| *Haz uepTohi — B MHJHTpaMMax Ha MUTP, NOR ueproh — B MUMHrpaMM-9KBUBaJIeHTAaX. 
* Han uepToi — B MHJIIMrpaMMax Ha HTP, Nox yepToi — B MpoweHTax OT BaOBOl. 


fOryT JONOHUTeEbHO aBaTb AHHOH JBYMeTaKpeMHeBOM KUHCJIOTHI 
t 2NasSiOs + H20 =. NavSie0; ++ 2NaOH. 


Bmecte c 3THMH (OpMaMH B Boje BCerfa IpHCyTCTByeT KOJWIOMHaK KpeMHe- 
‘cioTa B Bue ruzporema SiOe-H2O; Mexay HMMM BCerga HMeIOTCA Mepexopl. 
_ AnanM3bl IpHposHbIX BOA NoKaspiBaloT culenyroulee (Tau. 1). 

1. CutukKaTHble M CHJIMKaTHO-rHapoKapOouaTHble BObI XApaKTepH3 yioTCA MU- 
fepamusauuel He Brie 0,1 r/m uM MoryT ObITh Ha3BaHbl yJbTpallpecHbiMu 
NOD 1—4). 

® 2. HaTpHeBbiit (Ne 4). 
TepMaJIbHBIX — WleouHaA 


4 

' KaTvouHblit cocTaB UX MpeHMyllecTBeHHO 

3. PeakiuaA XOJIOQHBIX BOX — CiaOoKucIaN; 

Ne 5). 

- 4, B cuaukaTubix Boslax XNopuyb HW CymbcbaTH MoH oTcyTeTBy10T (NeNe 1, 

i—8). 

_ 5. Ypesmu4enne cofepxanua Cl u SOs c NapasiebHbIM HAKOIVJIeHHeM LLevI0y- 

IbIX 3€M@JIb M MOBbILIeCHHEM COJIeHOCTH MpHBOAMT K MeTaMopdusallHn CHIMKaT- 

IX BO WM 3aMeHe HX TuApoKapOoHaTHBIMH, CysbiaTHbIMA H XJOpHAHEIMH 

NeNe 12—17). IlponenT Kom0N_HOH copMbI KpeMHeseMa yBeJIMUMBaeTCA. 
6. CrompoleHTHoe cosepxanke KpeMHe3eMa B HCTHHHO pacTBOpeHHOl dbopMe 
TpevaeTCA He TOJbKO B WeJOUHIX, HO H B KUCWIbIX Bomax (NeNe 16, 17). Kaace 

IMKATHBIX HM CHJIMKATHO-rH{poKapOoHaTHbIX BO ABJIACTCH HaUaJIbHbIM TH- 
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noM (bopMUpoBaHHA TpHpoHEIX Bog. IlosTOMy.B CXeMe rOpH30HTAJIbHOH Hyp! 
XMMHYECKOM 30HAJIbHOCTH Bilepequ Kiacca THLpoKapOouaTHbIX MbI JOJDKHBI Tl 
CTaABHTb KJIaCC CHJIMNKATHbIX BOD. 
UnctTsli THM 3TUX BO B NPHPOAHbIX YCJOBMUAX BCTpedaeTCA CpaBHHTeJIby| 
peAKO HW ABJIAeTCA YCTOHYMBLIM B THMepreHHOH 30He Mp CaMbIX CaObIxX KO} 
WeHTpaunaAx. Ilo Mepe IIpOABYxKeHHA TPYHTOBbIX BO], B NOHHKCHHBIC yYUaCTH 
pembeda CHIMKaTHbIe BOJbl MeTaMoppu3yioTcaA B THA{pOKapOouaTHO-HaTpHeBE 
mo CXeMe: ’ 
Na2SiOg a CO; + H,O = NazCO3 + SiO3: H.O; 


NaAlOz, + H2CO; + H2O = NaHCO; + Al (OH)s. 


Tipu JambHelimem 7BWKeHUM TpyYHTOBHIX BOI K OOMACTAM aKKyMyJIALUH Cho} 
MMpyloTCA HM rupoKapOouaTHO-KaJIbIlHeBbie BOLI MyTeM KapOOHH3allHu Kpel 
HEKHCJIOrO KaJIbuuA 


CaSiOg a 2H2COs3 = SiO,-H,O aa 02) (HCOs)2. 


Jf HaC BaxKHO OTMETHTb, 4TO HW IPH STOM Mpolecce coBepliaeTca Nepexa 
CHJIMKaTHBIX BO B THApoKapOonaTuble, a Weloun 3aMeHsioTca Ca u Mg. 
Ilpu HasMunu B HOposax rHulca KpeMHEKHCJIbIe paCTBOPbI NepeXOJAT B Cyd) 
(baTHO-HaTpHeBbIe BOAbI MO CxXeMe: 


NaSiOs -+ CaSO, => CaSiOs + NasSQ,. 


Takum oOpa30m, HapAyy c rH{poKapOouaTHbIMH, CyJIb*baTHbIMH WM XJIOPHHE 
MM BOJaMH B CX€Me YHHBepCaJIbHOH TOPH30HTaIbHOH THIpOXMMMYeCKON 3( 
HAJIbHOCTH Mbl CUHTAeM HEOOXOAMMbIM BbIJeIATb KaCcC CHIMKATHEIX Bo. Tord 
KaCCHUKAaWMOHHaA CXe€Ma TOJ3CMHBIX BO], 10 XHMMYeCKOMY COCTaBy IIpHMeé 
Tako BHI: 


I aes II —> Wo + IV 
Cunuxat- Tugpokap6o- Cyabdat- Xaopug- 
Keer HpIe (Si) HaTuHbIe (C) HpIe (S) HbIe 


Nt. Om sg 
Tul Na Mg? Na Ca Mg Na Ca Mg NaCa Mg 


B 3aku04eHHe XOTeIOCb Obl PeKOMeHJOBATb THAPOTeosoraM pt avaJih3a 
NpHpOHbIX BO, OMpPeeIATb OTJeEJIbHO HCTHHHO PaCTBOPeCHHYy!O UdCTb KpeMH¢ 
KHCJIOTbI H BBOJUTb €€ B paCdYeTHYIO dopmysy cocTaBa BOJDbI. 


CopeT 110 H3y4eHHIO IpOM3BOLHTeAbHBIX CHI Tlocrynusio 
Axkajlemuu Hayk CCCP 15 VIII 1960 
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Woxraagn Akaqemun nayr CCCP 
‘ 1961. Tom 138, N: 3 


MHHEPA/JIOTHA 


q HW. MS3b 


_K BOMPOCY O TMIPOIECCE NEPEKPHCTAJIJIM3ALMH 
i B XPYCTAJIEHOCHbIX KBAPI[EBbIX )KHJIAX 


(ITpedcmaeneno axademuxom JI. H. Ilep6akoevim 24 XI 1960) 


 Uccneqopanua BaxHelilero KHbHOTO MMHepasia — KBaplla MpeycTaB- 
MAIOT SHAYHTEIbHBIM MHTeEPeC IA BLINCHEHUA HEKOTOPbIX OCOOeCHHOCTeH MHHEepo- 
PeHeTHYeCKoro Mpomecca. C WeMbIO BEIABJICHHA CTPYKTYPHbIX YepT XHAbHOTO 
KBaplla H MCCJIeqOBaHuA MMeIOUIMXCA B HEM 2KMAKMX BKJNOUCHHH HAMM Obl M3y- 
fH pay XpycTasleHocHbix MecTopoxyeHui Llentpambuoro Ka3axctana. 

Ilpu mpocmotpe No MHKpOCKONOM 2%KHbHOrO KBaplla B WiMax MW B Mpo- 
BPawHbIX MOJMpOBaHHbIX MWaCTHHKaX YflaJlOCcb YCTaHOBUTb, TO CyllecTByeT 
BABHCHMOCTh MexKly CTeleHbIO KaTaKJla3a HM MepeKpHCTaJJIM3alMn 2KMIbHOTO 
KBaplla H XapaKTepOM XpyCTaJICHOCHOCTH COOTBETCTBYIOWIUX KBaplIeBbIX XKMJI. 
Bpi0 BLIACHEHO, YTO KaTaKNa3 U MepeKPUCTAIMHSAlMA PaSJMYHbI He TO/bKO 
8 KBapleBbIX 2%KHJIaX Pa3HOBO3paCTHbIX MecTopoxeHHH (CoKkosioB, Beneauk- 
ToB, 1958), HO H B OMHOBO3paCTHHIX KUMAX OTACbHO B3ATOTO MeCTOPOMKeHHA. 
B pe3ybTaTe OKa3aI0Cb BOSMOXKHBIM BLIEAUTS CeLyIoUMe PpYyIMbl XUAbHOFO 
kBapwa (pyc. 1): *xMIbHbIM KBapll C HOPMAaJIbDHBIM NoracaHHeM (a); 2) 2HJIbHbIIt 
KBapll cmaOoKaTaKksla3HpOBaHHbIi,  OObMHO C BOJIHHCTBIM loracaHHeM (6); 
3) 2KMIbHBI KBapIl yMepeHHO KaTaKa3upOBaHHbIil, YaCTO C JOCKYTOBUAHBIM 
foracaHveM (6); 4) 2KWJIbHbIH KBapll CHJIbHO KaTaKJla3HpOBaHHbI C HesHauH- 
TebHOH NepeKpucTaiusainel (2); 5) %KWIbHbIM KBapIl OYCHb CHJIbHO KaTa- 
Kla3HpOBaHHbIli HW B 3SHAUMTeIbHOH Mepe NepeKpUcTaIM30BaHHbI (0, e). Bce 
dH CBASAHbI MexKy COOoM MOCTeMeHHbIMM NepexoaMu, HW MOSTOMY pe3KHX rpa- 
HUI, MeXKLy COCeAHUMH rpyniaMu MpoBecTH Hesb3A. 

He MMea BO3MOXKHOCTH B paMKaX KpaTKOFO COOOMLeEHHA OCTAHOBHTCA Ha 
MofpoOuoH XapaKTepHcTuKke CTpyKTYpP 2KHJIbHOTO KBaplla, MbI MpHBOLMM CBOj- 
HYIO TaOWMMy H3yYeHHEIX MeCcTOpoOaeHH, 3 KOTOPOH BUHO, UTO KayecTBO 
KpUcTaJIOB rOpHOrO XpycTaJIA HaXOJHTCA B MIpAMOH 3aBHCHMOCTH OT CTeMeHH 
Nepekpuctaimusannn (Ta61. 1). 

OcHOBHBIe BBIBOJBI, MOJYYeHHbIe B pesybTaTe H3yYCHHA XKMJIbHOrO KBapila, 

CBOMATCA K CJleqyroulemy: 
’ 1. Haw6onee pannum oOpa30BaHveM Bo BCeX KBapIeBbIX IKHWAX ABIAeTCA 
CJIMBHOHM KUJIbHbIM KBapll, HHTCHCHBHO KaTaKJa3MpOBaHHbI B pe3yJIbTaTe MHO- 
TOKpaTHbIX TEKTOHHYeCCKHX TOJBH2KeK, O YEM CBHJeTeJIbCTByeT HaIMUve KaTa- 
KuacTHYeCKOH MH OlaCTOWeMeHTHOH CTpyKTyp, HaOsOMaeMBIX NO, MUKPOCKONIOM. 
DTOT %KVJIbHBIM KBapll B pesyJIbTaTe KaTaKJ1a3a HM OMHOBPeMeHHOM LexATebHOCTH 
(PHIpoTepMaJIbHBIX PpaCTBOPOB MepeKPHCTaIH30BaH, B MTOre Yero OOpasoBaJIcA 
MJIOTHBIN arperaT MeJIKUX, OosbIWeH YaCTbIO H3OMeTPHYeCKUX 3epeH, B Macce 
Boe JIMINeCHHBIX %KHAKHX BKJIOUeHHH. 

2. DopMupoBaHve 3epHHcToro (B YaCTHOCTH, KPYIHO3epHUCTOrO), WecTo- 
BaToro H Apy30Boro XKHJIbHOrO KBaplla MpOWcXOLHIO, No BCeli BepOATHOCTH, 

cueT WACTHYHOTO paCTBOPeHHA HU NepeOTJORKeHHA CMBHOTO MKUJIbHOFO 


apa. 
i 3. Hpouece nepeKpHcTasIu3alHH MposowKasIcA B XOJe OTO%KeHUA UWlecTO- 
BaToro H Apy30BOro 2KUJIbHOrO KBaplla, a TaK?Ke BO BpeMA C(POPMMPOBAHHA THe3p 
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Pue. 1 


C TOPHBIM XpycTaJieM, O 4eM CBHJeTeIbCTBYeT HaIW4UHe yUaCTKOB epeKpHctas 
JIMZAIlMM He TOJbKO CpeqH KpyMHOsepHHCTOrO, HO TakxKe IecTOBaTOrO HU Apy3c 
BOrO 2XKHJIbHOTO KBapita. 

4, IIpospseHua KaTaKla3a 10 CBOMM CTpyKTYPHbIM Mpv3HakaM pa3iMuH 
Ha pa3HbIX KMWNAaX B pelesax ake OMHOTO MecTopoxeHHA. 

5. Katakula3 He ABJAeTCA pelllatouluM tbaKTOpOM JWIa MepekpucTan3anMn 
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2KWJIBHOTO KBapila, IpHMepoM Yero clyKUT Kua Ne 12 MecropoxgeHua Kap 
OaliTaM, re KUIbHbIM KBapll OUVeHb HHTCHCHBHO KaTaKJla3HpOBaH, OHAaKO C 
M€Hb HepeKpHCTaIH3alHH HesHaYHTeJIbHA. 


| 


rHIpOTepMaJIbHBIX pacTBopoB. B To »%e BpeMA OovIbilaA cTeMeHb KaTakwa4 
XKWJIbHOTO KBaplla OeccnopHo oOuergasia mposxBuxKenue T'H[pOTepMavIbHB) 
pacTBOpoOB MO TeJly 2KHJIbI. 

7. Han6osee nouHo Mpolecc NepeKpHCTaIM3alHu MpoTeKaeT, Mo-BUHMOM} 
IIpH MOcTyMJIeHHH NOpuuH THApOTepMaJIbHbIX PaCTBOPOB C MHHMMAJIbHbIMU I 
pepbIBaMH BO BDpeMeHH. 

8. Uem Bpllle cTeMeHb MepeKpUCTaJIM3allMu, TEM HHTCHCHBHEe NpoABAAsa 
J@ATEIbHOCTb PaCTBOPOB C BBIMeauHBaHHeM KpPe€MHe3eMa HW BbICBOOOK]eHU 
IipocTpaHcTBa, HeoOxoZMMoro Wiad OOpas0BaHHA XpyCcTaJIeHOCHbIX MoocTeii. 

9. B pe3yibTaTe H3y4eHHA HM COMOCTaBJICEHHA CTPYKTYpPHbIX OCOOeHHOCT 
2KHJIbHOTO KBaplla H3 pa3JIMYHbIX MecTOpOKeHHH C HX MpOMBILWIeHHOM Le} 
HOCTHIO (T. €. KAYeCTBOM H KOJIMYECTBOM TOPHOFO XpYyCTasA) MOXKHO ClleMaTb 3¢ 
KJUOUeHHe, YTO MpOAYKTMBHOCTb KBapleBLIX XKHJI MpONOpWMOHabHa cTeMeH| 
NepeKpHCTaJIM3aluH. 

10. Ha ocHoBaHHy H3y4eHHA KUYKUX BKJOYCHHH MOK HO CJeMaTb BHIBOLL, UT) 
(bopMHpoBaHve 3epHHCTOFO KBaplia MpOHCXOAMIO B CJleLyIoOuleM MHTepBaJe Te 
TepaTyp B pa3HbIX 2*Hax: 1) B xuMe Ne 3240—140°, 2) Ne 55240 — 140 
3) Ne 57 220 — 130°, 4) Ne 12 180— 100°, 5) Ne 14260 — 160°. DopmupoBan 
WlecTOBaTOrO H Apy30BOro *KHIbHOrO KBapla IpoOucxoZHIO NpH Sosmee HU3KH! 
Temiepatypax: 1) B »xnse Ne 3200—60°, 2) Ne 55220—60°, 3) Ne 57200 
60°, 4) Ne 12 160 —40°, 5) Ne 14240—60°. | 

11. Pocr 3sepHucToro wecToBaToro M Apy30BOro KHIbHOrO KBapla IIpoHuc 
XOJHJI H3 MepecbILeCHHbIX FHAPOTepMaJIbHbIX PaCTBOPOB IIpH MyJIbCalHMOHHO! 
HX MOCTYMJIeHHH Ha OOeM cboHe Claya TeMiepatyp. PacTBopbl Ha HeKOTODpbI 
2%KWaX ObVIM HAaCbIMeHb! XJOpHaMH, O 4YeM CBHJeTebCTByeT HasMuHe Tpexd 
30BbIX KHIKHX BKJIOUeHHM B 2KUAbHOM KBapule u3 xH No 3 nu No 55 mectopox 
nenua Axtac II, rye KayecTBo ropHoro XpycTaJIa CaMoe BLICOKOe MO CpaBHeHHk 
C ApyrHMu KBaplleBbIMH %KHIaMu LlenTpambHoro Ka3axctTana. 

12. Ha6OmoeHHAMM B X%KHXKHX BKJNOYCHHAX XKWJIbHOTO KBaplla Ha pa3Hbl 
MeCTOPOXKJCHHAX ObWIO yCTAaHOBJICEHO, YTO BCe BKJIIOUCHHA TOMOreHH3HpyYIoTC: 
lo MepBoMy THNy, T. €. B KHAKYy!IO (asy. ITO OOCTOATEMbCTBO NMOSBOMAeT Cre 
JlaTb 3aKJIOUeHHe O TOM, YTO POCT 3€PHUCTOFO, WIeCTOBATOTO HW Apy3oBoro KBap 
1a MpOHCXOAMI 3a CYeT JeATEIbHOCTH THAPOTePpMaJIbHEIX PaCTBOPOB. 

13. DKWJIbHEIN KBapll ABJIAeTCH OUCHb YYBCTBUTEJIbHBIM MHHEPaJIOM B OTHO 
IW€HHH MpOABJICHHA axKe CaMbIX He3HAYHTeIbHbIX TEKTOHHYECKHX MOJBHXKEK | 
CKauKOB TeMIlepaTypbl, O YM CBHJETeEIbCTBYET MHOXKECTBO TPeLIHH B 2KHVJIbHO! 
KBaplle H B KpHcTalwax ropHoro xpycTaa. Haswunve *xHYKUX JByXa30Bbl: 
BKJIOYCHHH B OOJIbUIMHCTBE 3aJICUCHHbIX TpeWIMHOK, TOMOreHH3MpyIOWIMXCA Ip) 
Temnepatypax 180—120°, nos3BomaeT 3aKJIOUHTb, TO ChoOpMHpoBaBLIHe Hi: 
pacTBopbI Obl HaMOovlee AKTHBHEI. 

14. OyHoa30Bble %KUAKMe BKJIOUeCHHA TO TpelHHaM B XKWJIbHOM KBapll 
MOKa3bIBaioT, UTO He3HAYHTeJIbHbIe NOLBWKKH HaOsIOLaHCcb HM Mocse OTMOKe 
HHA KPHCTaJOB TOpHOrTO xpycTaJA. 
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Iloctynusio 
21 XI 1960 
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Jloknxnagn Akazqzemunu nayr CCCP 
1961. Tom 138, Ne 3 


ITETPOPPA®H Al 


B. A. )KAPHKOB 


KBAPLHEBO-NOJIEBOWINATOBbIE METACOMATHT BI 
" B CKAPHOBbIX MECTOPO)KJEHV AX 


(II pedcmaeanexo axademukom Zl. C. Kopseunckum 29 X 1960) 


[ints MHOrux CKapHOBO-peyKoMeTaJbHEIX (Sn, Mo, W) Mectopoxyzenui — 
aKux, HalipuMep, kak Matixypa, Tpipupi-Ays, Jisurap,— BeCbMa XapakTepeH 

eyleCKAPHOBBbIM Mpouecc KBaplleBO-MOJeBOIMAaTOBOrO MeTacoMaTH3Ma. Crajqua 
a MOJeBOWNATOBOrO MeTaCOMaTH3Ma WIMpOKO MpOABsIeHa BO BCeXx 
(0pomaxX CKapHOBOrO NOMA HM ABMAeTCA TaBHOM pyHOH cTanuel, a 110- 
foMy — THMHYeCKOH A 9TOM Tpynmbl MecTopoxyenuli *. OpyyeHenHe 
onpoBoxjaet ONpeeJeHHble (alWabHble pasHOBHAHOCTH KBaplleBorloueBo- 
MaTOBbIX MeTaCOMATHTOB, OOpa3ylollvecd B ocoOo OarONpHATHBIX IA 
yMoocaxKJeHHA BMelLlalouluxX Mopogax (cKapHax) H BO MHOFOM IIpelompesesa- 
‘TCA OOLIUM XAPaKTePOM NPOABJIeHHA KBapeBO-NOeBOLNATOBOrO MeTaCOMaTH3- 
fa B PpyMHOM Tove. 

_HanOolee wipoko Mpollecc KBaplleBO-NOJeBOWIMAaTOBOrO MeTacOMaTH3Ma 

(pOABJIeH B rpaHHTOWsax, re OH 3aXBaTbIBaeT MPHKOHTAKTOBbIe YaCTH MaCcH- 
(0B. OcoOeHHO OXOTHO KBapleBO-NOJIeBOLINATOBbIe M€TACOMATHTHI pasBUBaloTCcs 
0 ANHKAJIbHBIM YaCTAM, BbICTyaM, alloctbH3aM MaccHBOB, Te OHM Haliesio 3aMe- 
a1oT HCXOHbIe rpaHuToHAL. B pe3sybTaTe rpaHHTOHAbI NpeoOpasyioTcs B seH- 
(OKpaTOBble MeTaCOMaTHTHI, CJIOXKCHHBIEC KBaplleM; KBaplleM H aJIbOHTOM; KBap- 
(€M, aJIbOMTOM MH KaJIHEBbIM MOJIEBBIM LWMAaTOM; KBaplleM, MO/JIeBbIMH IWNaTaMu H 
fyCKOBHTOM, HHOra C TYPMaJIHHOM (HIM XJIOpHTOM). Ha6mogaetca ompefesex- 
(OC, 30HAJIbHOe, PaCMOMOMKeHHe Pa3JIHYHLIX Pa3HOBHHOCTeH MeTaCOMATHTOB. 
[ia MecTopoxwkyenua Matixypa, HanpuMep, ycTaHaBsIMBaeTCA KOJIOHKa MeTAaCO- 
faTHYeCKHX 30H, XapaKTepH3ylollanca CulefyiouleH CMeHOH NapareHesHcoB 110 
flepe yBeMYeHHA HHTCEHCHBHOCTH Mpouecca: 1) ucxoQHbIli rTpaHuTony; 2) KBapl + 
WbOUT + OpTOKsIa3 + MYyCKOBHT -+ XOpHT (OMOTHT), + MarHeTHT, 3) KBapl, + 
WIbOMT ++ OpTOKsa3 + MYyCKOBHT + TypMalIHH (xJiopuT), 4) KBapl, + aJb- 
aT -- OpTOKJIa3 -+- MycKoBuT, 5) KBapil + asbOuT + opToksa3, 6) KBapil + 
abOuT, 7) KBapu. IIpu  sToM 30nbI HanOombuIero u3MeHeHUA (5, 6 H 7) 
[pHypO4MBaloTCA K OlIpeeJIeHHBIM TEKTOHHYECKHM 3JIeMeHTaM — IIPHKOHTAaK- 
OBOH IOBepXHOCTH, CHCTeMaM TpelHH, Fe (UKCHpyioTCA B BHJe 30HAaJIb- 
IX JIMH3 HJIM KH HepeqKO MerMaTougzHoro oOmHKa. Menee WHTeHCHBHbIMH 
i3MeHCHHAMH (30HbI 4 H 3) 3aXBa4eHbI BCe MPHKOHTAKTOBble YaCTH MaCCHBa. 
_ B apyrux cilyyaax (HallpuMep, Ha Tripupl-Ay3e) B KBaplleBO-IOJIeBOLINAaTO- 
ible MeTaCcOMaTHTHI (30Ha 5) NOYTH HallesIo MpeocOpas0BaHbl alocdH3bl WU BbICTYMbI 
‘PaHHTHOrO MaCCHBa, a OKBaplleBaHHe (30Ha 7) HOCHT WITOKBepKOBbIM Xapak- 
‘ep. 

TloctosHHaaA MpHypoOveHHOCTb K IIpHKOHTAKTOBbIM YaCTAM MaCCHBOB H 3avie- 
‘aHve B BHJe Tel, YeETKO OTTPpaHHYeHHbIX OT HCXOZHBIX PpaHHTOMOB, MOcMyKUIH 
| pale CilyyaeB IIpHunHOM OWMOOUHOTO OTHECeHHA KBaplleBO-NOJIeBOLIMAaTOBbIX 
fleTaCOMaTHTOB K CaMOCTOATEIbHLIM HHTPy3HBHbIM OOpa30BaHHAM. TaKOBbI, Ha- 
IpHMep, MYCKOBHTOBbIe H TYpMaJIMHOBble rpaHuTH! Maiixyppl, JeHkKOKpaTOBble 
(panutEl TripHpi-Ay3a, aJIACKHTbI HEKOTOPbIX JpyrHX MecTopoxKeHHH. 


J J 
_ * Cpeau CKapHOBO-pefKOMeTaJIbHEIX MeCTOPOKJeCHHH BCTpeyaloTCA HW [pyrve THB, re 
\pyeHeHHe CKapHOB CBA3aHO C HaJOKeEHHEM Mpoueccos rpeseHH3alHH WH axe Oepe3sHTH3allHH. 
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Hasioxenve Ha CKapHbl Ipoecca KBapleBO-NOJIeBOWINAaTOBOTO MeTacoMaTH 
Ma BbIpakKaeTcA B OOPa30BaHHH KBaplleBO-NOJEBOMNATOBLIX, KBapleBO-rpanaty 
BbIX (C XapaKTepHbIM KpaCHbIM TpaHaTOM), KBaplleBO-lOJIeBOLINAaATOBO-rpaHaty 
BbIX KM, B OKBAPIWeBaHHH, aMpvOou3saluu, MHOr a MpaHaTH3alluu, NOMeBOUIM 


Tpowecc KBapleBO-MOMeBOWMATOBOrO MeTaCOMaTH3Ma BbIpaxKeH WO0-pa3HO 

B 6M3CKapHOBBIX (CKapHMPOBaHHbIX) PpaHHTOHAaX HM OKOMOCKapHOBbIX 
pojlaX KBapleBO-MOJIeBOWINAaTOBbIM MeTaCOMaTH3M IIpOABJIAeTCH Tpexke BCce 
B HHT€HCHBHOM OKBapleBaHHu. I]pH 9TOM KUCJIbIe NarvoKsa3bl HeEpeLKO CG 
XpaHaioTca (Cc OOpas0BaHveM OJIMTOKIa30B0-KBapleBbIX H aMcdHOoOBO-o 
KJ1a30BO-KBapleBbIX MOpog), Tora KaK OCHOBHbIe WwWarwoksa3bl MOUTH Bcer} 
3aMellaioTca KBapieM. B pe3yJibTaTe BMeCTO rpaHaTOBO-IlarHoKMa3OBHIX HM 
PpOKC€HOBO-IlarWOKMa30BbIX MOpO BOSHUKAaIOT FpaHaTOBO-KBaplleBLle, nMpo} 
Ce€HOBO-KBaplleBble M CYMJeCTBeEHHO KBaplleBble MeTaCOMaTHTHI. 

B IIHpOKCeHOBO-rpaHaTOBbIX H OCOOeHHO FpaHaTOBbIX CKapHaX XOpoOUlo B 
paxKeHbl KBapleBO-MOMeBOMMNATOBHIe, TIaBHbIM OOpa3oM KBaplleBO-llarHoKdl 
30Bbleé, HHOra C PpaHaTOM XKUIbI. JKUJIbI HEPeKO UMeIOT 30HAIbHOe CTPOeHH 
Kora CeplleBHHa CJIOKeHA KBaplleM, a 3aJIbOaHb! CyIeCTBeHHO MwlaruoK 
30BbIe,C OTUCTIMBLIMH CTPyKTYpaMH 3aMelleHHA CKApHOBOTO rpaHata MarHoKs 
30M (OObIYHO OJMFOKMa3s0BOro CocTaBa), HHOFa CKapHOBOrO rpanata XapakTe 
HbIM KpaCHbIM [pavaTOM CTaAMM KBaplleBO-MOeBOMINMATOBOrO MeTacOMaTH3M 
MeracomaTuuecke H3MeHeHHA He OrpaHH4HBaIoTCA %KUNaMU (rye OnM HavOom 
HHTeHCHBHBI), HO HepeKO 3aXBaTbIBaIOT HW BCIO MaCccy CKapHOB, rye Hadsrofae 
CA 3aMelleHHe MMpoKceHa KBaplleM WIM KBaplieM HW aM@uOosIoM, rpanata — ne 
rHOKa30M, OObIHO C KBaplleM, HHOFa 3aMelleHHe CKapHOBOrO rpaHata Kpa 
HbIM rpaHaTOM C KBapleM. 

B MHpoOKCeHOBBIX (H BOJIJaCTOHUTOBBIX) CKapHaX OMHCbIBaeMBbIH Mporecc B! 
paxkaeTcA B HHTCHCHBHOM OKBaplleBaHHH, HepeKO aMpuOomM3alNA uM B OOP 
30BaHHH MHOFOUHCJICHHBIX KBaplleBbIX HM KBapleBO-rpaHaToBBIX KU. TlocmegqH! 
YaCTO 30HAJIbHbI: CepAIeBHHa — KBapll, 3abOaHybl — KpacHblt rpanar. 

PaccMOTpeHHble pa3JIM4HA B XapaKkTepe IIpoABJIeHHA KBaplleBO-NOJeEBOLII 
TOBOFO MeTaCOMaTH3Ma OOYCJIOBJIEHLI pa3JIM4HeM B HCXOMHOM cocTaBe Topo 
LlonTBep2kKeHHe STOMY MOXKHO MHOTOKPAaTHO HaOioAaTb, MpocseKUBaA XapakT 
H3Me€HeHHA OKOJIO OJHOH H TOM %Ke KBapWeBO-NOMeBOMNATOBOH KHJIbI, Mepec 
KarolleH TpaHHTOWAb HW BCe CKapHoBbIe Moposbl. MoxHO, TaKHM O6pa3oM, B 
TeIATb pasJHUHble PalWH KBaplleBO-MOMeBOMMNATOBLIX Me€TaCOMATHTOB B 3aB 
CHMOCTH OT COCTaBa HCXOJHBIX Mopoy. 

CoBeplieHHO OJHO3HAYHbI COOTHOMICHHA KBapleBO-MOMeBOMIMATOBOFO MeT 
COMaTH3Ma M opydeHeHua. Uckmo4nTembHad MIpWypO¥eHHOCTb KaCccHTepH 
BOJbppaMuTa, MOJMOJeHHTa MH ApyruX CybPHAOB K pas/IM4UHBIM (pallu: 
KBapleBO-MOJIeBOLIMATOBbIX Me€TACOMaTHTOB HM CTPyKTYpHble COOTHOWeHHA M 
HepaJIOB MOKa3bIBaIOT, 4YTO OTMOKeHHe PYAHLIX MUHePaJIOB MpOMCXOAHIO B {| 
3yJIbTaTe KBapIeBO-HOJIEBOMNATOBOrO MeTaCOMaTH3Ma OJHOBpPeMeHHO C Tpec 
pa30BaHHeM OarolpHATHEIX JIA pyOOCaKJeHUA CKapHOB HM OKOJIOCKapHOBI 
Mopod. 

PaccMaTpHBad W3MeHeHHA XMMHYeCKOrO CocTaBa Topo MpH KBapller 
MOJIEBOUINATOBOM MeTaCOMaTH3Me, MOXKHO BHeTb OMHY OOULyIO TeHACHIMIO J 
BceX (allH MeTacomaTHToB. I]poucXoqUT MOCeOBaTebHbIA BbIHOC H3 Mopo, 
CHavasla JByXBaJI@CHTHbIX, a 3aTeM MW JpyrMX OCHOBaHHH, C 3aMellleHHeM B UTC 
KBaplleM BCeX MHHEepaJOB. 

Takoli xapakTep peaki\Mii MuHepawooOpas0BaHuA CBMeTeMbCTBYyeT O KI 
JIOM COCTaBe paCTBOPOB CTaJMH KBapleBO-MOMeBOMIMATOBOrO MeTaCOMaTH3 
(‘). MoxkHo Mpesnomaratb, YTO IA WaHHOrO THMa MecTOpoweHuH, TAK Ke K 
M JIS} MHOTHX JpyruX CKapHOBLIX MecTopoxw enh (7), OMHOM U3 riaBHbIX Nf 
UHH PYNOOTJOKeHUA ABIACTCA MOHWKEHHE PACTBOPHMOCTH BCMeEACTBHE yMer 
WICHHA KHCJIOTHOCTH pW B3aMMOJeHCTBHH KHCJIbIX PaCTBOPOB C OCHOBHOH C] 
OH CKapHOBbIX Tlopog. 

IIpumMeyaTenbHOoH OCOOeHHOCTbIO AMOCKAapHOBbIX py, TakxKe yKa3bIBatoll 
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@ Mpefonpesersiomee SHaveHve peKHMA KHCMOTHOCTH JIA PYNOOTIOKeHHA, 
BasieTCs usOupaTesIbHOe pasMelleHHe KaCCHTepHTa, MOJIHOZeHUTa MU IWeeHTa 

Tipeyesax CKapHOBbIX Tel, OOYCIOBMeHHOe pasIMYHOH KUCMOTOPUbHOCTbIO 
HeMeHTOB WIM CoenMHeHMH., Monu6nenut HM KaccHTepuT — Oovlee KUCIOTO*UIb- 
ble MuHepamui (2), T. e. Take, WA O6pasoBaHHA KOTOPHIX GaronpuATHBI yc- 
Opus NOBbILIEHHOH KHCJIOTHOCTH. OHH H OCaxKaloTcA B YCJIOBUAX Oosee KUCION 
peabt — cpequ OKBaplOBaHHbIX OKOJIOCKapHOBbIX HOpOd, B 30HaX OKBaplte- 
aH, B KBapleBbix wKuMAX CpeqH CKapHos u T. 2. HleenutT— MeHee KucqoTO- 
MUI bHbI MHUHepadl — ocak aeTcaA B YCJIOBHAX Ooee OCHOBHOM Cpesbl, TaBHbIM 
6pasom cpeqH MmHpoKcena, aMduHOola, Ha BHeEWIHeEM (poHTe OKBapleBaHHa. 
_ TIpouece KBaplleBO-MOJIeBOLMATOBOrO MeTaCOMaTH3Ma ABJIAe€TCA, TAKUM OO- 
480M, THIMYHEIM IIpOleccOM IipHKOHTaKTOBOrO KHCJIOTHOrO MeTacOMaTH3Ma (?). 
faxcumambuoii HHT€HCHBHOCTH KBapleBO-MOJIeBOIMMATOBLIN MeTaCOMaTH3M JlO- 
puraer B KOHTAKTOBOH 30He CpaBHUTeIbHO KPYMHbIX (B MaciuiTaOax CKapHOBbIX 
Ofei) MaccuBoB rpaHuTouyoB. Ilo yqameHvio OT KOHTAKTOBOM 30HbI (B TOM 
Bic M B TulyOb MaCCHBa) IpOHCXOLMT yMeHbIIeHHe HHTeHCMBHOCTH HM MoJHOe 
Ne3HOBeHHe H3MeHeHHH. IloHOCTbIO H3MCHEHHbIe allopusbl HW MIpHKOHTAKTO- 

. SOHLI FPaHHTOHJOB Ha PyOHHy MepexoAAT B CepHio OOocOG/IeHHEIX KBap- 
€BO-MOJIeBOWINATOBLIX XK, KOTOPHIe elle HW2Ke TOCTeNeHHO BIKMHUBAIOTCA. 

' KBaplleBo-lovleBouinaToBbili MeTaCOMaTH3M OTHOCHTCH K HavOoJlee paHHHM 
poneccan MpHKOHTAKTOBOrO KUCJIOTHOTO MeTacoMaTO3a, Coulee paHHHM H Oosee 

(COKOTeMMepaTypHEIM, ¥eM Mporecc rpeliseHusallHH. STO JOKasbiBaeTcs Hawo- 
{€HHeEM MYCKOBUTH3aILHU C OOpa3s0BaHHeM BMeCTO KBapIleBO-HOJeBOLINATOBBIX 
eTACOMATHTOB KBapPlUeBO-MYCKOBHTOBBIX TpelseHoB. KBapteBo-MoseBoulmlaTo- 
bili MeTACOMaTH3M IIPOABJIAeTCA B YCJIOBHAX YMePeHHBIX TIyYOMH, OdJIbILIMX 
@M HeOOXOAMMO [Ist OOpasoBaHHA BTOPMYHEIX KBapIUTOB. TlepBonayasbuo 
la3aJlOCb BO3MOXKHbIM PaCCMATPHBaTb €fO KaK Ppa3HOBHHOCTb Mpowecca rpeli- 
Suusanun. Ilocmenyromme ucceqoBaHHA MOKasaIH, 4TO KBapt{eBO-MOJIeBO- 
MaToBble MeTacomaTuTEI: 1) wMeloT IIMpoKoe pacmpocTpaHeHve B CKapHOBO- 
@NKOMeTAJIbHBIX H [pyrux PERKOMETAIbHbIX Me€CTOPOKMeHHAX; 2) XapakTe- 
M3yioTCA YeTKOM TeolorM4ecKOH Nosuuvel, OCOOeHHOCTAMM CocTaBa M 4¥eT- 
mn BO3PaCTHbIMH COOTHOWICHHAMH C rpel3eHaMH. 

Sto WaeT HaM OCHOBaHHe BbIeIUTb KBapleBO-MOJIeBOLINMAaTOBIe MeTacoMaTH- 
bl B CAMOCTOATeENbUYIO (POpMalLWIo KHCNOTHOH cTaquN (cTaquA BbILeIAMBaHHs) 
OcleMarMaTH4yeckKoro Mpouecca (*). B 3aBHCHMOCTH OT CocTaBa HCXOJHbIX NOpoA 
WPYIuX ycNOBU OOpas0BaHHaA. MOKHO BHAT pasJIMUHble (alu KBaplleBo- 
OJIEBOIMMATOBLIX MeTacoMaTHTOB: 1) KBaplleBO-KaJIMUIMaTOBy1o, 2) KBapleBo- 
MbOUTOBYy10, 3) KBapIeBO- MarHOKMasOByIo H Ap. 

_ TloMuMo cKapHOBbIX MeCTOpOKJeHHH KBapleBO-MOJIeEBOWIMATOBbIe MeTaco- 
araTbI OObMHDbI [JIA 2KHIbHbIX PeKOMeTAJIbHbIX MecTOpO*KTeHHH. Ho nanOouee 
PKO Mpolecc KBapileBO-NOMeBOWIMATOBOrO MeTaCOMaTH3Ma MIpOABJIAeTCA B 
BaplleBO-MHKPOKJIHHOBBIX HM KBapleBO-aJIbOMTOBbIX HerMaTHTOBbIX MH TerMa- 
OUAHDIX OOpa3z0BaHHAX. 


WucTuTyT reoJorMH pyHbIX MmecTOpOKeHHH, Tloctynusio 
neTporpapuu, MHHepaslorHH WH reoXHMHu 25 X 1960 
; Akajemuu HnayK CCCP 
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Jloxnaym Anagemun nayr CCCP 
1961. Tom 138, N83 


Jl. C. HAKOJIAEB, K. ©. JIASAPEB u C. M. FPALEHKO 
KOHUEHTPAUHSA H3OTONOB TOPHA B BOJIAX A3OBCKOTO MOP 


(ITpedcmaeaeno axademuxkom H. M, Cmpaxoeoim 2 XII 1960) 


Jl BbItCHeHHA TeEOXHMHYeCKOrO MOBeAeHUA H POPM HAaXOxKAeHUA H3OTOT 
TOPHA B MOPCKHX BOMAX NpelcTaBAeT OObUIOH HHTepec NMpocweqHTb.9TAa 
ero MUrpallHu B Mope. B 1958 r. Hamu Oblia OMpefeseHa KOHLEHTpaluA H3OTON 
Topua B Bosax UepuHoro mops (*). B HacTosem cooOuleHHH MbI NpHBOAUM p 
3YJIbTaThI H8YYeHHA COep2%KaHHA H3OTONOB TOpHA B BOsax A30BCKOrO Mop 

Or6op mpo6, KOHUeHTpHpoBaHHe MH ONpeyetenve Th?*? BEMoHeHbI NO TC 
*Ke MeTOquKe, 4TO H In UepxHoro Mops. PesyvibTaTb! onpeyesweHHuA TOpHA 
Bpogqax A3oscKoro Mops (pc. 1), AcnpaBeHHbIe Ha Cosep»KaHHe TOPHA B «XxX 


JocTEIx» mpobax (0,2 — 0,3 7 Th Ha npoG6y), H BbIXOAbI, OMpeseseHHble Cc TI 
' momgpio UX1 (60 — 80%), npuBezenb B TAO. 
Ta6Omuma 1 
i Koopyuuatbi cTaHiHit CoyepxanHue Th 
a: O6bem 
qui } ¢. wm. B. fl. Hpoosi, 1) y p mpo6e |. 10-° r/a (aoe *n/a) 
19 45°28" ee le 250 2,9 14 1{t3 
24 45°38’ lipase): 250 yh S| 8 T=2 
270 1,6 6 
22, 45°50’ Bonde 250 OK 7 2 4A+4 
250 13 by) 
270 10 4 
23 46°03’ 36°42’ 250 abel 6 
250 4,4 4 4+4 
270 0,9 a 
24 46°19’ Olan 250 Deo 241 
250 4,2 17 49+4 
270 5,8 21 
25 AS Sat 250 of 204. 
250 49 196 219+40 
270 69 256 
26 Ay shill Sueat 500 4,8 10 
270 2,4 9 g+2 


Hi3 mpvBeXeHHbIX JaHHbIX BHAHO, YTO KOHILCHTpaluA TOpHA B Bomax A3o! 
CKOrO MOpA H3MeHseTCA B WHpOKMX Mpenemax (oT 4-10~° r/n ana cTranuy 
NoNe 22 u 23 go 219 -10~° r/n aaa crannuu Ne 25), B TO BpeMaA Kak B Uuccnen 
BaHHOH uacTH UepHoro Mops OHA NpaKTHYeCKH OCTaBaacb MOCTOAHHOH. 91 
KOIeOaHHA, BEPOATHO, CBA3AHbI C HaHYHeEM B Boe A30BCKOrO MOpA JOBOJIbE 
6obWIOrO KOHYeCTBa B3BecH (7), CooOulaioulel Boe 3aMeTHY1IO Ip BUsyaU!! 
HOM HaOJOJeHHH OnaecieHiHio. KoumHyuecTBo B3BeCH B BOJle He HOCTOAHHO 
3aBHCHUT OT pa PaKTOpOB, TaKHX KaK BOJHOBOe B3MYYHBaHHe JOHHBIX OCA, 
KOB, BeETPpOBOH CHOC MecKa H MbWwIM C OeperoB, BbIHOC B3BeCH BialarouluMu 
mMope peKamu. IlosTomy eCJIH KOHIWeHTpallMA TOPUA B BOe 3aBHCHT OT KOJHY 
CTBA HaXOJ\AWMeHCA B HEH B3BeCH, TO OHA JOJOKHA 3aBHCeTb OT YCJIOBHH MH Mec’ 
or6opa poo. [lowtyueHHble HaMH JaHHble MOATBEp%XKAaloT STO MpemMomoKenHu 

Boybl HAaHMeHee 3arpAZHEHHbIe B3BECbIO, OTOOPaHHble B ITHAeBOe COCTOAHI 
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te M3 ero WeHTpasbHow uactu (craniun NeNe 22 w 23), cosepaaT Topua 
+1) 10° r/n, 4uro xapaktepHo 49 OTKpEITOH yactH A3onckoro Mops. Kon- 
HTpallaA TOPHA B TAKHX BOsax OM3Ka K KOHIeHTpalluu B Boge Uepuoro Mops. 
[pouve MpoObl xapakTepu3yroT Ooee 3arpA3HEHHbIe B3BeECbIO IpHOperkuble 
0 mit A3oBcKoro Mops. 

 Wi3 ra6. 1 Bugno, uTo no Mepe mpuOmuxKenuA K Oepery colep»kaHne TOpHA 
Boje HECKOJIbKO Bo3pactaeT. Tak, Ha cranuun Ne 21, pacnonoxwenHol mpumep- 
B20 MuAX OT Gepera, coxepxKaHHe 
pHa noBpuaetca Jo 7-10 r/n, a na 
aHuHH Ne 19, yaaneHnol Bcero na 
‘MAJIM OT Oepera, cowepKanve Topua 
ocTuraeT 11-10-° r/n. Ha6atonaemoe 
BILeHHe KOHUCHTpalu TOPHA MOx- 
) OOLACHHTb yBeJIHYeHHeM KOJIMYeCT- 


Ratt 
, Kyser 
sopoceniicK 


[BaAHHA MpOsABIAIOTCA MHTCHCHBHEE. 
JUOJIHUTEJIbHBIM (aKTOPOM, MOBBIIIIa- 
MMMM KOJIMUeCTBa B3BECH B BOMaX MpH- 
JeKHOK SOHBI, ABJISCTCA BETPOBOH CHOC 
BIH c Gepera. a 
|Cranuma Ne 24 pacnonoxena B ae 

|MUJIAX OT BOCTOUHOrO Gepera, y Haua- 

a MeIKOBOAbA Mexjly TaraHporckuM 4 TeMpIokKCKHM 3aJIMBaMH. Or6op fpoObi 
POUSBOAMJICA BO BpeMA BOMHEHUA, JMBWerOcA C MepeMeHHOH cuHviol (2 — 4 Oau- 
B TeYeHHe HECKOJIbKUX JHeH. ITO OTPa3sHJIOCb B MOBbIIMeHHM COepxKaHHA 
op ust meee lO"? 1/7. 
 Mospnienne cofepxanua Topua B Bose HaOMOMaeTCA TakxKe B 30HE BNasennsA 
ek. Tak, B Boge TemprokcKoro 3amuBa (ctannua Ne 26), B KOTOpHIi BrayaeT 
yOaub, KOHMeHTpalla TOpHA paBua 9 -10™° r/n. Oco6eHHO BbICOKOe CosepHKaHHe 
0pHA B Bose Obii0 Halifeno Ha cTanwHH Ne 25, pacnovloxKeHHOH B CpewHeH 4acTH 
aPaHporckoro 3a1MBa, MpHHMarollerO, KaK H3BECTHO, BOLI peKH Hou. Or6op 
poOnl 3fecb NpovsBosMICA pu cBexeli Norofe (N0 4 Oanop). 3fecb HAMM TIpH 
rOope TpoObl OTMeYaaCb BH3yaJIbHO HaOMOJaeMad MaKCHMaJIbHaA CpeQM BCeXx 
TAH OMasleceHMA Bol. EctecTBeHHO, 4TO HMeHHO 3feCb CosepKaHve 
| AOCTHrIO MaKCHMaJbHOH BemuunHE! 219 -10°% r/n. 

Jia pelieHHs CKOpOCTH ceqHMeHTalMM, oNpesetenua aOcomoTHOrO BO3- 
acTa, MUTpallMH pafMooJIeMeHTOB H T. 2. OObUIOH HHTepeC MpeACTAaBIAeT 
Gpelesienue colepxaHuA B Boge H30TONOB Topua RbTh u lo. Cogepxanue 
[AX H3OTONOB yalOCbh ONpeseUTb JMUIb B CyMMapHOH mpobe, NowyyenHon 
yTem OObeqMHEHHA BCex paOo4¥HX paCTBOpoB Moce Toro, KaK B HUX ObisIO 
IpeyleieHo cofepxKanve TOopuA. Ita oObeqMHeHHaA Mpoba Obivia NosBepruyTa 
MNOMHUTeIbHOH OUKCTKE OT NOCTOPOHHHX G.-H3JlydaTesen (TlOMOHHA) C MOMOLIbIO 
KCTpakUMH TOPHA H3 a30THOKHCJOl cpesbi pacTBOpoM TpHOyTHAochata B 
>HBONe C MOCJIELYIOWMHM OTJeJICHHEM OT OCTATKOB MOJOHHA acopOuneH Ha 
quonute AB-17. Cozepxkanve RdTh B sto mpobe onpefesamoch 9MaHallHOH- 
aIM MeTOJOM Mo Hapactanuio ThX. Vonuli onpesenanca mocpesctTBoM M3Me- 
SHHA G-aKTHBHOCTH Ha ycTaHoBKe Tuna JIA-49. B stToli oObeqMHeHHOH mpobe 
IBTOPHO ObIWIO OlIpeseIeHO Tak»Ke cofep2kKanne Th. HmxKe mpuBowATCA pesyJb- 
ITbI STHX ONpesemeHHli, UCMpaBeHHbIe Ha BLIXOL UXi, reomMetTpHto, oH H 
ylepxKanve TOPUA WH HOHHA B OOBEAMHEHHOH XO/OCTOH mpo6e. 


YDeogocuan 


B % OT paBbHo- 
0 


‘bem CyMMap- Haiizeno Hatigeno RdTh Hatizeno I, RdTh/Th BeCHOFO C copep- 
( npoObt BA Th py B eg. Th (ie d0=" r) Pa Oma 


234 330 3,6 1,43 


bo 


| 12% 675 


CyenyeT OTMeTHTb, UTO TipHBeeHHbIe TaHHbte ia oObeMHEHHOH po 
xapakTepu3yl0T TaBHbIM OOpa3om Bomb cranun Noe 25, T. e. BObI Cc MaK 
MaJIbHOM KOHI[CHTpalluel TOPUA WH MOSTOMY He MOTyT OLITb HcTOb3OBaHEI I 
BbIVUCIICHHA CpesHel KOHUEHTpalun H30TONOB TOpHA B BOWax A30BCKOrO MO 
Beanunna oTHOWMeHHA RdTh/Th = 1,43 yka3brpaeT Ha HeKOTOPHIe OTVINY 
B PEOXHMMYeECKOM MOBeAeHHU 3THX H30TOTIOB B A3OBCKOM Mope. 

Ornomenue Io/U (B paBHoBecHbIx eqvHHmax), paBHoe 2%, 6ovisule oT 
IU€HHA, HaiijeHHoro HaMM paHee Ia Bo UepHoro mopa (0,7%) (*), uro, : 
POATHO, MOMKHO OObDACHHTh MPHYPpOUeHHOCTbIO YaCTH MOHNA  B3BELICHHO 
MaTepHaJy, KOTOpbIM OOoralleHb! BOLI cranyHH Ne 25. 

TlomnyyeHHbIe MaHHble MO pacipemeseHuio TOPHA B BOAax A30BCKOrO MO 
MOMHOCTLIO HOATBEPKLaloT BbICKA3SaHHOe OKOO TPHAWATH eT Hasan B. MW. B 
Hagckum (°) MpemmomoKenHne, YTO TOpHH «rye-TO coOupaeTcxA, 10-BHAHMO 
‘COpOMMell B KOJJOUMAIbHDIX BbIeMeHHAX KOPbI BbIBeTPHBAaHHA — coOupae 
B Wax, riMHax, OCaKAaX HCTOUHHKOB» HM YTO NMOITOMY «HAO HCKaTb TOpHit 
“MYTAX, KOTOPbIMH MPOHHKHYTbI MpHpOAHbIe BODHI (*). 


Ilocrynuao 
9 VII 1960 


WUUTMPOBAHHAA JIMTEPATYPA 
iM. E.Crapun,, Ke ©. Jl asiaples nip. | UAH eel 2O se Noro NOmea lcs 


25.A.Ckonuunmes, Tp. Mopcx. ragpobu3. uncr. AH CCCP, 13, 113 (495% 
BiG hla Bepuanckud, Vi36p. cou., 1, Wan. AH CCCP, 1954, crp. 252. 4B. WH. Ble 
Hanmekutl, M36p. cou., 1, M34. AH CCCP, 1954, crp. 642. 
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Jloxknagn Akanemun fayr CCCP 
1961. Tom 138, Ne 3 


OF PI Se 


4 I AJIEOHTOJIOTHA 
\ ) B. Tl. MACJIOB | 


‘ ‘HE SIBJIAIOTCA JIM CHIH MW XOBAHEJIIbE 
| YTPHKYJIAMU XAPO@HTOB? 


| (Ilpedcmaeaexo axademuxom H.C. Mamcxum 13 VI 1960) - 


' PaOoTaMu MmoceqHUX eT MOJyYeHO MHOFO HOBBIX JaHHbIX NO MOpdosoruK 
‘aHaTOMMH MIOJOHOUeHHH xapoduTos. OcobenHo Muoro JatH padorst (*~*®). 
K H3BeCTHO, Y HeKOTOPbIX py XapoctPHTOB KpoMe OOblMHOM H3BeECTKOBOH 
Beocc: (rHporonHta), OOpasoBaHHOH CNMpaJIbHbIMH KJeTKaMH OOCMOpaHrHg”, 
DHCYTCTByeT BTOpast M3BECTKOBAA HapyxKHAaA oOomouKa, HH yTpuKkys. Ipo- 
Bonrenne 3TOH OOOMOUKH CBASLIBAeTCA C BETeTATHBHBIMH YaCTAMM pacTeHHs, 
wopbie B BHJe NyuKa «BeTOUeK» OKPyXaJH THPpOrOHHT. CMBascb BMecTe Hi 
fbikadcb CBOMMM BeplIHHaMH, OHH Co3qaBasiH yTpukyw. Hauambupie cTaquu 
jpasoBaHHA TaKOH OOOMOUKH MOxKHO HaGMMOLaTb y Echinochara Peck u, MoxerT 
wtb, y Laginophora Stache. Cnupascb BMecTe, «BETOUKH» TepAJIH CBOIO (bopMy, 
‘BMeCTO HHX OCTAJIMCb JIMIb pesibe:HO BLIPaKeHHble BaJIMKH, yryOeHHA H 
l., KOTOpble IipHaloT XapakTepHbIe MOpdosorMyeckHe YepTbI MOBepXHOCTH 
?PUKysa. OTH THMMUHLIe YepTbI MbI HaxomuM y poja Clavator (puc. la). Ha- 
fve YTpHKya MO3BONMIO BbIJeIMTb cem. Clavatoraceae, BKJOUAaTOLee He- 
(ObKO poyos. Hexotoppie pogut (Atopochara Peck) o6mafatoT TaKkxKe MH Uu3- 
(CTKOBbIMH THPOrOHHTaMH, HaXOAAWIMMHCA BHYTpH YTpHKyJia, MOXOxKHMH 
| rHporouutsl poza Laginophora Stache u uMeromjuMu cbopMy rpapuna c y3KHM 
ipsiom. [uporoHuTbl Apyrux posoB cxoyubl c cem. Characeae. [MporoHuTsi ceM. 
iavatoraceae c1a60 OObISBECTBJICHbI B OTJHUHe OT CHJIbHO OObISBeECTBJICHHOrO 
puKyla, MMerollero TouJIcTbIe CTeHKH. YTPHKYJIbI OFHOTO M TOTO xe Bua 
i@ICTABAIOT 3HAUHTEIbHbIC BapHallHu B C*bOpMe, OPHAMeHTALLHH UH BeMUMHE. 
aK IIpHMep TakKoro NOJMMopdu3sMa MpHBexeM HOBBIT pO TpeTH4YHOTO Xapo- 
ITa, BCTpe4eHHOFO B HMMKHEOJHFOMeHOBLIX OTIOMKeHUAX C. [lozropuHoro Crapo- 
agauuHcKorO paliona VW3manmpcKol oO. YCCP (cxBpaxuna Ne 45, rayOuna 
4,6 — 301,5 m). Srot matepuan Obi NepewaH B Moe pacriopsxenne A. II. Tle- 

HKHHOH, 3a 4TO BEIParKalo eli CBOIO MpH3HAaTeJIbHOCTD. 
Heo6xoQuMo OTMeTHTb, YTO XApOUTHI C YTPHKyaMH AO CUX Mop B TpeTHY- 
IX ocaKaX He BCTpedaJHcb — BCe OHH IOpCKHe H MevIOBEIe. 


CHAROPHYTA. CHARALES. CLAVATORACEAE 
Oprau-pon Anomalochara gen. n. 


Menke, Gomee uM MeHee OKpyruble yTpuKy.tE! 6e3 TIpH¥3HaKOB CyTyp, 
cyllve Ha MOBepXHOCTH WH MHOTOyroJIbHble AMKH, WIM B HMKHeH wacTH 
(cTynarollve oKpyrvible peOpa Cc WIMpoKHMM JOwKOMHKaMM Mexyy HMMM. Tum 
gga Anomalochara polymorpha gen. et sp. n. u3 ouMronena tora YKpaHubl. 


Anomalochara polymorpha gen. et sp. n. 
Puc. lu—x# 


TPonotun: TMH, Ne 45/294, nuxuui onnrouen c. [logropuoro; tora Yxpanuel. 
Menkve yTpHkKyJIb BeHUHHOM OKOMO 200 — 250 1, HeMIpaBHAE HOM OpMEI: 
TKOJIbKO BbITAHYTbIE WIH sMeBHAHbIC, WIM NpHOM2xKaloWlMecAH K Cpepe. 


‘627 
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Mat 2s (itt 
Ait aa OF 


Bue 
Cah 


Pue. 1. Buemuuit pug cOoxy: a — Clavator reidi Groves; 6 — Atopo- 
chara trivolvis Peck; ¢— Perimneste corrugata Peck; 2— Nodosocla- 
vator nodosus (Peck); 0 — Flabellochara harrisi (Peck); e —Sycidium 
panderi Ehrenberg; 9c — Chovanella maslovi Iarzewa; # — Chovanella 
samoilovi Reitl. et Jarz.— paspe3; uw — 4 — Anomalochara polymorpha 
gen. et sp. n. noc. [loqropnoe Crapo-Ka3aunuckoro paliona M3manJpcKkoli 
o6mactu YCCP, cKpaxuna Ne 45, ruiy6nna 294,6—301,5 m 


yBepXHOCTS MX OplBaeT HOO COBepWeHHO riayKOH, HOO NOKPbITa MeuIKHMK 
[OFOYTOJIbHBIMH HJIK OKPyrJIbIMM AMKAaMH, paclipesesenHbIMH 6e3 ocoboro 
ipAKa, WIM BBICTYMaIOWIMMH 3aKpyrsieHHbIMM peOpaMH, CXOJAMLMMUCA y 
Ooubioro OTBepcTHA B OCHOBaHHH yTpHkyJia. CreHKM yTpHKyla TOVJICTHIe, 
porouuT He OOnapyxKex. 

CpaBbuneuHHe. YTPHKYJbI ONMCHIBAeMOrO BHa HMeIOT OTMaIeHHOe CXOI- 
BO C YTpHKyJIaMH HeKOTOpbIX BHAOB poga Clavator, Hampumep c Clavator 
inutus Peck, (1%), p. 17 — 18, pl. 3, f. 23—24), w3 antcKux oToKeHHH 
HWA, HO OTMH4aOTCA KaK CBOeH BeHYHHOH, TaK H NOJHMOpdpu3MoM; KpoMe 
Fo, y Anomalochara yale BcTpedaloTCaA MeJIKHe AMKH (KOTOPbIX y KaBaTopa 
OpiBaeT). Y HOBOrO OpraH-pOa TakxKe MeCHbIUe pa3BHTbI MpOOJIbHbIe dVJe- 
IHTHI, THMMUHbIe Wa poga Clavator. IIpapga, y oxnoro Buya — Clavator 
idosus Peck. (1°) — Oombuiad YacTb ero NOBepXHOCTH NOKpbita OyropKamMKH, 
© MpHaeT eMy BHellIHee CXOJCTBO C NOYaTKOM KyKypy3bl (puc. le) u uTO 
BlaeT Kak Obl SepKaJIbHOe OTPaxKeHHe AMOK, a HWKHAA YaCTb HECeT CBOe- 
pasHyto MenecTKOBMAHYIO CKyJIbMTypy. Mue KaxKeTcs, YTO ITOT MeJIOBOH BHI, 
Hcanubiii []9Kom, culeLyeT BbIJeIHTb B OTJeIbHBIM OpraH-poX Nodosoclavator, 
K MMeIOIHA Mato o6urero ¢ pogom Clavator. 

-YTpHKyVIbl APYFHX pOOB Toro Ke CeMeliCTBa HMEIOT KaK CBOH OCOGeHHOCTH 
K HM OOulHe TIpH3HaKH, COIMKaIOWIHe HX Mey coOoH. TaBHbIM MpH3HaKOM 
aaerca BTOPUYHOCTh H3BeECTKOBOM OG6OJIONKU YTPHKyda, YTO OOHApyKUBaeTCA 
HECOMHEHHOCTbIO, eCJIH NOM YTpHKyJIOM BCTpeyeH ruporouHT. JipyrumMu npu- 
@KaMH ABJIAIOTCA MPOJOJIbHbIe IJIEMeHTbI CKYJIbITYpbI (BaIHKH, Oopo3s zhi, 
PTHKaJIbHOe pacnosowKeHHe OyrpoB H AMOK), ABJIAIOWLHeCA OCTaTKaMM Bere- 
PMBHBIX 9/JIEMeHTOB, OKPYyKaBUINX MioqoHowenuve. MN, yakonell, CTeHKH YTpH- 
Ma OTMUAIOTCA OT CTCEHOK FMPOroHHTa CcBOeH rpyOocTbio H CJIMTHOCTbIO H 
CyTCTBHeM IWBOB, B TO BpeMA KaK THpOroHHT HMeeT OOBINHO LWIBbI MexKy 
BeCTKOBbIMH CIHpaJIAMH — MpOjlyKTaMH BbIJeIeHHA OCOOBIX 3alILHTHbIX KJI@TOK 
O04KU OOcnopaHrua. Ecru Mbl CpaBHHM yTpHKyJIbI MewOBbIX pozoB Clavato- 
seae H BHOBb OMMCaHHbIM OpraH-pog Anomalochara mexyy coOol, a Takxe 
(EBOHCKUMH CHILHAMAMH UM XOBaHeJIJIaMH, TO MbI HaMJeM yY HAX HeCKOTOpble Mop- 
Moruveckue YepTbI CXOJCTBA. 

YTpHKyJbl BepXHero 1opcKoro — HHKHErO MeOBOrO pola Flabellochara 
ambast (*) (tun poga Clavator harrisi Peck) umetoT 1BycTOpOHHioIO CHMMeT- 
fO HW B HM2KHEHM YACTH COCTOAT. H3 BBINYKJIbIX BaJIMKOB B BHJle JByX BeepoB, 
KOMAULMX OT OcHOBaHHA (puc. 10). Oprax-poa Atopochara, uMea TpexcTopoH- 
30 CHMMeTPHIO, HECeT TPH 3aBepHyTbIX Ny4Ka BaHKOB MH GCopo3y (puc. 106). 
 Perimneste uMeeT yTpHKyJ, Kak Obl CNJNIOWLEHHBIM MO BepTHKaJIM, C MpH- 
QIMBO «CMATbIMH» BaJIHKaMH H Oopo3yaMH, Ha6JIOLaIOulHMMCA MO BCeH No- 
pxuocTH (puc. 1é). 

B jeBoue 0 CHX Nop HaM H3BeCTHbI (Ba OpraH-pofa, HanoMMnarolllve yTpuKy- 
| Me30-KaHHOSOHCKHX XapOUTOB. ITo Sycidium u Chovanella. Ulupoxo 
BeECTHbIe€ CHILHHH Ha MOBEpXHOCTH H3BECTKOBOH OOOJIOUKH HMeIOT pAbI MHO- 
YFOJIbHBIX, MpaBHJIbHO paCNOJIOKeHHbIX AMOK. BepTHKaJIbHOe pacnolomKeHve 
4X SMOK HMeeT CXOJCTBO C BEPTHKAJIbHbIM paciooweHHeM OyropKoB y No- 
soclavator (Clavator nodosus Peck) w c aMKamu Anomalochara u zp. Onu- 
HHBIM B NocMeqHHe rob! opraH-pog Chovanella (74) uMmeeT sAlMeBAAHbIE 
BECTKOBbIe OOJIOUKH C OOULUM JIA BCeX IIPH3HAKOM — paCXOJALIMMHCA OT OCHO- 
HHA JIeMeCTKOBHAHbIMH 3JIEMeHTaMH, B BHJe yryONeHHi WU BaJIMKOB, 3aKpbI- 
couHx ?/s—*/, NOBepXHOCTH Moa. Sta eNecTKOBHAHAaA CKYJIbITypa HMeeT 
Hoe CXOACTBO C «Beepamu» Flabellochara u co CKyJIbITypHOM OpHaMeHTalHent 
wHen uactu Nodosoclavator, Anomalochara, Atopochara u T. mn. Bmecte 
‘eM TIPHCyTCTBHe y XOBaHe ABYCONHOH OOOOUKH UM Oa3aIbHOM MWacCTHHKU 
) COM KaeT STH HCKOMAeMbIe C FHpOrOHHTAaMH TpeTHYHIX Characeae. Bce 3To 
HeT TBEpNO YCTaHOBMeHO, ECM BHYTPM U3BeCTKOBBIX OOOMO4eK XOBaHeI H 
QMAui OykeT Haliqen OOLMHbIM CNMpadbHO 3aKpy4eHHbI ruporouHtT. Jo cux 
p TaKHXx OeccnopHbIX HaXOOK He Ono. B u306paxKeHHAX, NpHBezeHHbIX [13- 
# (1°) mp omvcaHHM aMepHKaHCKHX CHUMAMH, MbI HAXOQMM B CeYeHHM OAHOTO 
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H3 HHX (KaMeHHOYrOJIbHBIM Sycidium faveatum Peck) sBcTBeHHO BbIJe AOU 
BTOPOH BHYTPeHHHH TOJICTHIM H3BECTKOBHIN CJIOH C pesKOH NOrpaHv4HOH JMHH 
QTa BTopad OOoN0uKa OOHAPpyKUBaeTcA TakxKe Ha SoTorpapun wanda TEBO 
cKoro cua, onucanHoro Bau Llyn uw Uanr Ilan-ven ((?°), ta6n. 1, pur. £ 
HO yxKe B BHJe TOHKOFO BHYTPeHHEFO M3BECTKOBOPO CJION. 

Ha dotorpaduax wiwmcdos XoBaHew, MpHBeywenHyix E. A. Pelitaunrep 
M. B. Apueson (74), TakxKe MOXKHO YBUJeETh JBOHHYIO H3BECTKOBY!IO OOOJI04 
(puc. le). BuyTpeHHuit culo BMecTe Cc Oa3asIbHOM W1acTHHKOH ClaraeTcA TeMH 
KapOOHaTHBIM MaTepvaJioM. BuelHHli C0 OOONOUKH XOBAHEJJI COCTOHT H3 CB 
oro KapOonata (*), puc. 12, 14, 16). Moxer OniTb, 9TH BHYTPeHHHe CuI 
OTBeYaIOT TepBHYHOH U3BeCTKOBOK OGoMOUKe — rMporouHTy. 

Bsuyy Toro 4TO WWIMbI H3 CHAM WH XOBAaHeJI Jemamucb peqKO, 9TH 
KOMAe€MbIe OCTATKH elle HeOCTaTOUHO H3yyeHbI. BMecte Cc TeM MbI BHJeM, 4 
B MeJIOBLIX MJIOJOHOMICHHAX THPOTOHHUTh! BHYTPH YTPHKYJIOB Obi cabo OOb 
BeECTBJICHbI. OHH MOFIH HW COBCeM He OOBbISBECTBJIATLCH, H YTPHKYyJI Mor Obi 
€(HHCTBEHHOH U3BeCTKOBOH O6OI0UKON. 

TaKHM O6pa3oM, B HaCTOAIee BPEMA MBI HE MOXKEM C YBEPCHHOCTbIO OTBETH 
Ha BOMpoc, NOCTAaBJICHHbIM B 3arlaBHH CTATbU, HO MbI MOXKeM CiesaTb Mpeslos 
7KeHHe, ITO CHUMTHH H XOBAHeJIJIbI ABJIAIOTCA BHELUIHHMH H3BeCTKOBbIMH 06 
JOUKAMM WIM YTPHKyaMM XapOUTOB, W NOMb30BaTbCA STHM MpesnooxKeHH 
Kak paOoueli rumoteso. ABasoTCA JIM W3BeCTHbIe HAM [peBHHe FUpOroHHT 
oprau-poyos Trochiliscus u Eochara cBa3aHHbIMM C opraH-pofamu Sycidiu 
vu Chovanella kak c yTpHkKyJ1laMH, MbI CKa3aTb He MOxwKeM. Ho pH CBOMX Jail 
HeHWIMX HCCeROBAHHAX APeBHHX XapC*UTOB Mb! JOJOKHbI ITO HMETb B BUY, UT 
Obl WIM MOATBEpANTb, WIM ONpOBeprHyTb BbICKasaHHy!o rHnoTesy. Paspelient 
STOFO BOMpOca BaxKHO JVI YCTAHOBJIEHUHA (UJIOTeHeTHYeCKHX CBAZeH HCKONMAeMb 
XapOWuTos. 


IlaneonTonorHuecKHH HHCTHTYT Iloctymuv1o0 
Akajlemun Hayk CCCP 6 V 1960 
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UHTOJOFH 


a H. B. XPHCTOJIKOBOBA 


KOHTPOJIMPYEMOE H3MEHEHHE ®H3HOJIOTHYUECKON 

| AKTHBHOCTH OMNPEAEJIEHHbIX YUACTKOB 
PHPAHTCKHX XPOMOCOM CJIFOHHBIX JKEJIE3S 
JPO3O@HJIbI B PE3YJIBTATE BO3QEACTBUA BEPCEHOM 


a (ITpedcmaeaeno axademuxom H. H. Ilmaaveaysenom 27 XII 1960) 
? i} 
_ Ilpu usysennu cTpyKTYpHbIX HW WHTOXHMHMYeECKHX CBOHCTB XPOMOCOM Ha pa3- 
IX CTaMMAX pa3BUTHA OpraHH3Ma HaMH ObIIO OTMe4eHO ABsIeHHe, CBUseTeNb- 
cTByrollee 06 H3MeHeHHH MeTaOOJIM3Ma OTJeJIbHBIX Y4acTKOB XpoMocom. IIpu 
BOSeHcTBUH Ha HEKOTOpble CTaquM AM4MHOK Dr. melanogaster BepceHom — Be- 
MecTBOM, CMewMpvyecKH HapylWlaroulwM CTpyKTypy XpoMmocoM,— oOpa3oBbI- 
BaJIHCb JONOJIHUTeJIbHbIe AL PbIUKH B TeX yYacTKaX XPpOMOCOM, Tye B HOPMe OHH 
HUKOra He HaGJOaIoTCH. 
. Meroquka skcnepHMeHTa 3aKJO4aacb B CJleAyIolleM: MyXH OTKJAJIbIBaJIM 
sila Ha KOPM, COfep»KalllHH BepceH B KouHYecTBe 372 Mr Ha Kaxyble 100 r 
kKopMa. Takum o6pa3om, JIMYHHKH, HaunHas OT Alilla, pasBUBaJIHCb Nog WelcTBueM 
‘Bepcena. IIpHMepHo NOMOBHHAa JIM4YNHOK NornOasa Ha 2—3 JleHb Tocse BbIYyN- 
JHA, ONHAKO WaCTb JIMYHHOK MpOXOMMJIa BeCb WHKJ PasBUTHA, XOTA OHH ODN 
SHAYHTeIbHO MeJIbYe HOPMAJIbHbIX. CIOHHbIe KeMe3bl TAKHX JIMYHHOK NO cpaB- 
HeEHHIO CO CJIOHHbIMH 2KeJIe3aMH HOPMAJIbDHbIX ObWIH pasBUuTH xyxe. M3yyenne 
XPpOMOCOM MpoBOHIOcb Ha JlaBJICHHbIX MpellapaTax, OKpalleHHbIX yKCYyCHO- 
KHCJIBIM KAPMHHOM HJIM MeTHJIOBLIM 3eJICHbIM C IIMpOHHHOM, VM Ha Cpe3ax, KO- 
‘/TOpble TakxKe OKpallIMBaJIHCb MeTHJIOBLIM 3@J1ICHbIM C THpOHHHOM. Bp B3ATHI 
“MlO3MHHe BOSpacThI JIMYHHOK HM CTaMA MpeAKyKOJIOK. 
| Tipu w3ysennH XpoMocoM JIMUHHOK, pa3BHBaBLINXCd Ha BepCeHOBOM KopMe, 
ObIIO OOHAPy2KeHO, YTO TOMOJIOrH 3HAYHTEJIbHO Yallle, YEM B HOPMe, HE KOH®B- 
JOrHpyioT Apyr ¢ Apyrom. UacTo oT xpoMoueHTpa OTXOAAT OTAebHO 06a FOMOMIO- 
ra, a KOHDbIOrallMA MMeeT MeCTO JIMUIb B CaMOM Konte XpoMocoMpl. B HopMe B 
‘ajlpax CMOHHBIX *KeNe3 Dr. melanogaster HaOsu0faeTCA OHO KpyMHoe APbILWKO, 
NpHKpensenHoe K XpoMowenTpy. B sqpax COHHDIX %eJle3 JIMYHHOK, BbIPOCIIHXx 
Ha KOpMe, Cojlep2KallleM BepCeH, OCHOBHOe A pbILIKO TaKOH 2Ke BeJIHUMHBI, Kak 
MB HOpMe, HO JOBOJIbHO YaCTO OHO ObIBaeT JBOWHBIM HI JOMACTHBIM. OHaKO 
‘KpOMe OCHOBHOTO AJ{pbIliKa Ha XPOMOCOMAX CJIIOHHBIX 2KeJIe3 TAaKMX JIMYHHOK 
BOSHUKAIOT JONOMHUTEIbHBIC APbIKU, KOTOpble MpH OKpacKe MeTHJOBbIM 
3eJICHbIM C MHPOHHHOM KpaCATCA B APKO-poO3oBbIii WBeT. Take JONOMHUTEJIbHbIC 
‘AJPbIMIKH HMeIoT Kpyrstyio POpMy H BbIFIAAT ONTHYECKH Oovlee NJIOTHBIMH, 4YeM 
OCHOBHOe AJpPHILIKO, a YKCYCHOKHCJIBIM KapMHHOM KpacsaTcs TeMHee ero. Ha 
OOJbUIHHCTBE MpelapaToB XOPOLIO BUAHO MeCTO IIpHKpelJIeHHA JONOMHUTebHOrO 
ApbilKa K ONpesesIeHHOMy y4acTKy XpoMocomp! (puc. | a — 6); HHOrfa AApbIll- 
KO HMeeT He OAHY, a HECKOJIbKO TOUeK NpuKpersenua (pe. | 2). Ha ogHon xpo- 
MocoOMe OOVIbLIeH YacTbiIO OLIBaeT JIM OLHO RONOMHHTeIbHOe ANpHUIUKO. Muorga 
M10 O6€ CTOPOHI XPOMOCOMEI IIpHKpelleHo NO AA pbIUuKy, YTO rOBOpHUT OO yuacTHuH 
B OOpa30BaHHu JONOMHHTEMbHDIX AQppueK OOOHNX roMmovoroB. Uae Beero o- 
NOJHUTeEIbHbIC ALPbILIKH BOSHHKAIOT B CJleYIOULHX yYacTKaX XPOMOCOM: X-xpo- 
mocoma 3 AB; 8C; 11A; mpasoe mieyo 2-i xpomocoms: 46—47, 50CJI; 51 EF; 
'58A; meBoe muieuo 3-i xpomocoMb! 67 CF; 71 BC; 70—72. B mapyrux yuacTKax 
} XPOMOCOM JONOJHHTeJIbHbIC ALPbILIKH BCTpedaloTcA perke. YuacTKH XpOMOCoM, 
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K KOTOPbIM IIpHKpelsoTCA JONOMHUTeNbHbIe sinpLuuKH, I]poKodbeBa-bBewb- 
ropckaa (') H X9HHAaX (?) OMpedesMIOT KaK reTepOXpOMATHHOBble palioubl. Tak 
Kak JIONOJIHUTeIbHbIC AXPbIWKH BOSHHKAIOT B OJHHX H TeX Ke MeCTaX XPOMOCOM 
BO MHOFHX Apax OXHOM *KeNe3bl, TO STO CBHeTeMbCTBYeT OO H3MCHEHHAX, Mpo- 
yicileMuHX B CTpyKType XPOMOCOMbI B CaMOM HauaJie pa3BHTHA OpraHH3Ma. 

OG6pasoBaHhe AONOHHTeEIbHBIX AJIPbIeK B XPOMOCOMAX CJIIOHHBIX Kees 
Dr. melanogaster Ha6m10nan Kayman (®). STo aBeHve OblIO BbISBaHO TpaHc- 
JoKawvelt AZpblliKooOpasyioujero y4acTKa X-XpOMOCOMbI B Apyrve paHoubl 
TOH »Ke X-XpOMOCOMBI HJIHM JIeBoro Tvieua 3-f XpOMOCOMBI. SApbILIKOMO,OGHbIE 
(beJIBreH-OTPHIUaTeJIbHble CTPYKTYPbl, PaCMOJIOMKeHHbIe B MEKMCKOBLIX pawoHax 
XpOMOCOM, HaOJuOJaIHcb MpH H3yYeHHH CJIOHHBIX Kees XupoHomyca (‘). 
Onncanbl TakoKe AAPHILIKONOMOOHbIe B3LYTHA Ha THraHTCKUX XpoMocoMax Sciara 
ocellaris (°). ; 

B HalueM 9KCHepHMeHTe OOpa30BaHHe JONOMHHTEIbHBIX ANpPbIIeK B Xpo- 
MOCOMAX CJIOHHBIX 2Kewle3 ObIIO BbIsBAHO JelCTBHeM BepceHa Ha JIMYMHKH C 
Hayala UX pa3sBUTHA. XPOMOCOMbI OOpasOBaHbl TOHYAMIUMMH 9JIeMeHTapHbIMH 
(pHOpHaMH, COCTOAMLUMH, To Mpexnouowenvio Masua (°), 43 Nano¥eK HYKJeO= | 
rpotenya puMHoo B 4000 A, cBasaHHBIX MexKAy Cco6o1I0 MOCTHKaMU KaTHOHOB | 
(Ca u Mg). Bepcen cBa3bIBaeT OMBaJICHTHbIe KATHOHBI H yaJideT UX 3 CTPyKTYpbI 
XpOMOCOM HWJIM %Ke, Kak lipequouarawT Tenepb(’), BbIsbIBaeT CUBHr HOHHOTO 
OaslaHCa B KJleTOUHOH cpeye. Tako CABHr, NO-BHJHMOMy, BuJleyeT 3a COOOK U3- 
MeHeEHHA, B MepBylO OYepeb, CTPYKTYPbl HEKOTOPbIX reTePOXPOMATHHOBBIX paii- | 
OHOB XPOMOCOMBI, H OHH MpHOOpetTaioT CMOCOOHOCTb OOpa3s0BbIBaTb AJ PbILUIKH. 
iHeligep (°) NoKa3ad1, UTO B pe3yIbTaTe JeHCTBUA BepCeHa HM HEKOTOPHIX Apyrux 
BeleCTB Ha Apa H3 HUX BbIJeMAIOTCA 3HAYHTeIbubIe KOMMYecTBa PHK. Astop | 
OODACHAECT 9TO ABJICHHE TEM, 4TO YaCTULbI PHOOHYKJeonpoTeHya CBA3AHbI C Mar- 
HHe€M XpOMOCOM, H KOPa NOCJeAHHH CBASbIBAETCA BEPCeHOM, 39TH YACTHIIbI BbI- 
XOAAT B WHTOMMIAasMy. 

@MakT BO3HHKHOBCHHA JONOJHHTeIbHBIX AXPbIWIeK CBHJeTeMbCTByeT 06 H3- 
OupaTebHOH (bu3MOJIOrHYeCKOH AKTHBHOCTH OMpeAeJIeHHbIX FeTepOXpOMAaTHHO- 
BbIX Y4acTKOB xpomocoM. JleTaIbHOe UcCuIeqOBaHHe MpoOleccoB, CBASAHHbIX C 
9THMH ABJICHHAMH, a TaKxKe H3y4eHHe HaCJIeLyeMOCTH MOJIyYeHHbIX H3MeHeHHA 
MeTaOOJIM4eCKOM AKTHBHOCTH XpOMOCOM I1pOJOJKaI0TCA. | 


VWuctutTy? wHToOrHH WH reHeTHKU Tloctynusio 
Cu6upckoro oTgenenna Akawemun Hayk CCCP 23 XII 1960 
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a, 6 —MpukpenmeHHoe K X-xpomocome 
(pation 3 AB), ox. 15, 06. 90 < ; 6 — IIpHKpemeHHoe kK mpaBomy IWJiedy 2-if xpo- 


Puce. 1. JlononHHTeJbHbIe AAPbILIKH: 


’ 


MocoMbI (paiion 58 A), OK. 15, 06.90 X; 2@— HMernlee HECKOJbKO TOUeK MPH- 


KpenJleHna; leBoe M1eu0 3-li XpOMOCOMBI (paitount 71—72), ox. 15, 06. 40 % 


AH, T. 138, Ne 3, XpucTromooon 


Hoxraagm Akagemun nayr CCCP 
1961. Tom 138, N: 3 


THCTOJIOrH A 


. r. B. OBCAHHHKOB 


MOP®OOK3HOJIOTHYECKHE H3MEHEHYWA HEKOTOPbIX OBJIACTEH 
KO)KH TOJIOBOFO ANNAPATA BAPAHA B CBS3K 
C€ BO3PACTOM WH KACTPALLHEM 


“be 
a 


(Il pedcmaeaexo axademuxom H. HS Axuuxoceim 10 I 1961) 


B page padot, nocBaAlleHHbIX H3y4eHHIO KOXKH, OTMeyaloTcA BUOBIe (3, !*) 
‘H JoKasbupie (1, *, *, +*, 74) oco6eHHocTH ee cTpoeHHa, OOyCOBeHHbIe cbyHK- 
MIMOHAIbHBIMH OTIpaBseHHaAMH. BecbMa JeMOHCTpaTHBHO TakHe OTJMYHA Mpo- 
“ABAAIOTCA B CTPOCHHH KOMKHOFO MOKPOBa MOLIOHKH, HO B CYIILeCTBYIONel JHTe- 
| patype cBeJeHHA O CTPOeCHHH H (byHKI[HH ee Kpaine,orpaHuyeHbl. ITO ocobOeHHO 
“OTHOCHTCA K FHCTOJOrHH MOWIOHKH (°, 11, 1°, *), o pas3BHTHH KoTOpO!i, rucTore- 
“nese (1°) Hw Bo3pacTHBIX OCOOeHHOCTAX €€ TKaHeli H HX peaKTUBHbIX H3MeHeEHHAX 

H3BECTHO OYCHb MaJIO. ' 

B 3TOM CooOlleHHH OMMCLIBAIOTCA BOSPaCTHble OCOHCHHOCTH KOXKH MOUIOHKH 
‘OapaHa MW U3MeHeHHe ee CTPOeCHHA, CBASAHHOE C NIpeKpalleHveM (pyHKUMH MoJo- 
Bix 2%enes. Matepuan oT 40 xHBOTHEIX ukcupoBasca B 10% dopMasuxe, 

| w#uKocTax LlenKepa wu MaxkcuMopa. ilesmonquHoOBble cpesbl OKpalivBaJlHCcb 
TeMaToKkcHimHOM bémepa, Kapauun uu Belirepta c noxkKpackoli 303HHOM HH 
NMKPOWHAWTOKapMHHOM, a TaK2Ke 2KeJe3HbIM TeMaTOKCHIHHOM Ho JT elijenrali- 
HY, WACTHUHO B KOMOHHAILMH Co cMecbio Mawviopu. Jia okpacku 31acTHYecKHX 
BOJOKOH NPHMeHsAJICA OPCeHH WJIH pe3OpluH-yKcuH. 

Tlocme poxkyeHvA OpraHv3M MonayaeT B COBEpUICHHO HOBbIe YCJOBHA CyUle- 
CTBOBAHHA, H B CBA3H C 3THM, B 34BMCMMOCTH OT BBINOHAeCMOH PYHKUMH, Mpo- 
_¥HCXOJUT MpeoOpasoBanHe CTpykKTyp. Y mvosa Nepek pork JeHveM TOJULHHa 9TH- 

- RepMuca MOWOHKH AocTuraeT 11—19 pv, nepmper 0,8—O,9 mM, MycKyJIbHO-93J1a- 
' eTHYecKoi OGonouKH — 95—114 p». Cnycra Mecal Moce pox env KoxKa He- 
CKOJIbKO yTOJIUaeTCA B CpaBHeHHH C MOCMeqHHMH HAMM yTpoOHOrO NepHosa. 
Omufepmuc focturaet 20—30 ». Ou oOpasoBan 3—5 csoAMM KJleTOK. IlosB- 
JAeCTCA IIPepbIBHCTLIH SePHHCTHIN COM, OOpas0BaHHbIN OJHHM PAOM KJICTOK, 
TlOsBJIEHHe KOTOPOTO B ZTOT NepHOA B ApPyrHX yuacTKaXx KOK MeJKUX HKBAUHbIX 
oTpunaetca (°-*). Hay 3THM CIOeM pacnowaratoTcaA TOHKHe pOroBble M1acTHHKH. 

C pa3BHTHeM Ce€Me€HHHKOB YBeJIMYMBaeTCA MOBepXHOCTb KOXKH MOLIOHKH, 
NpoOuCXoAUT paccpesoToueHue KopHeli Bovioc (puc. 1). Tlocne pox eHHA HOBOOO- 
pa30BaHHA BOJIOc OOHapyxeHO He Ono. C AOCTHKeHHeEM MOOBOH 3pesocTH 

_ CTpoeHve SIMepMuca yCNO*KHAeTCA 3a CHET YBeJMYeHHA KOJMYECTBA CJIOEB B 
_ pOCTKOBOM CJloe Zo 5—8 H yTOJIMeHHA 3eEPHHCTOPO A poroBoro COA, Kak CTpyK- 
_ TYP, NpHHUMaIoOuLHX Ha CeOA YACTb 3alLHTHOH PYHKUHH, He BMOHeE OOecneyeHHOH 
Pa3pEXKeHHLIM BOJIOCAHEIM NOKpOBOM. TOJUIMHa SMMepMHCa Ha IipemapaTe 
3aBUCHT OT COCTOAHUA MYCKYJIbHO-3aCTHYeCKOH OGonoUKH. IIpu ee paccmabue- 
HHH TOMUMHAa SHepMuca paBHa 32—66 p, MpM CoKpallleHHH MYCKYJIbHO-3/1a- 
_ eTH¥ecKkol OOO0UKM TONUIMHA ero MoxwKeT AOcTHraTb 200—260 pz. 
Ilurmentauus, NpPOABJIAIOWLAaACA CHJibHeé, 4YEM B [pyrux OTelaxX KOK 
(), oOycloBse7a MeaHOUMTAaMH HW CKOMJIeHHeM MelaHHHa B Oa3aJIbHBIX KJeTKaX 
/onwgepmuca. Bonocauble Bularanvula M CaJIbHble 2Kee3bl yBeJHYMBaIOTCA B 
| pa3Mepe, MaJIO OTIM4aACb OT AHAJIOPMYHBIX CTPyKTyp ApyruX y4acTKOB KOH. 
_ Kopuu Bosloc, ciycTa Mecall Moce poweHuA, MOCTHTaioT TOVILIMHI 80—87 p. 
_ C AocTuKenvem momoBoh spenocTH AMaMeTp UX yBemMuuBaeTca NO 120—160 vp. 
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Pa3mep CaJIbHbIX *%KeNle3 HSMCHACTCA MO3AHeEe, yeM pasMep KopHelt Bosloc. K me- 
pHOAY MOMOBOM 3pesIOCTH UX KeJeSUCTbIe MeIWOYKH AOCTHTAaIoT 100 » B auHHy, 
HO TIpOMOsMKaroT pacTH Jasbiue H K JByM rojaM yBelnuuBaioTca No 300 ». Ha- 
IPOTHB, pa3BHTHe MOTOBbIX %Keses HeMOCpeACTBEHHO CBA3AHO C MOJIOBLIMH 
wevlegaMu. CilycTA Mecall Nocsie powkeHia B CeMeHHHKaX CllepMaTorenHes elle 
He HaCTyMaeT, HM MOTOBBIC Kese3bI MOMIOHKH MaJIO OTHYAIOTCA OT NOTOBLIX Kees 
Apyrux oOsmacteli KowKu. Ilo d@opMe onM MpescTaBaioT Cobo cao U3BUTHIe 
tpyOouku. IIpocpeT ceKpeTopHoro OTJea CpaBHUTebHO HeOOJbUIOH — TaKou 
Ke, Kak H Wloa B MpespoxoBoM Nepvoge. B IpoTHBOMOJOKHOCTS JaHHbIM Wpy- 
rux aptopop ('’, ®°), mo HallIHM HaOJIOJeCHHAM C HACTYIJIeHHeEM NOJOBOM 3pe- 
JOCTH MOTOBbIe 2Xee3bl MOWIOHKH JOCTUFaloT KOJIOCCaMbHOFO pa3sBHTHA, a HX 
CeKpeTOPHble OTIeJbI OOpasyioT CMMOMHOH AeNeSHCTHIM COM B CeTYaTOM CJI0e 
Kopuyma (puc. 1). Ilo Tumy cekpelMH MOTOBbIe *KeNe3bl ABMAIOTCA ANOKPHHO- 
BbIMH (pc. 2). []pocBeT ux cekpeTOpHOro OTJe/a B NOJOBOSpesIOM BospacTe 
nocturaet 160—300 ». BpiBofHble MpOTOKH OTKpbIBaIOTCA B BepXHeH TpeTH 
BOJIOCHHOFO BJaraJIMUla, HECKOJIbKO BBIMe BMaeHHA CaJIbHbIX 2%ese3. Takoe 
pa3BHTHe MOTOBLIX Kesle3 CMocoOCTByeT BaxKHOM TepMoperyJAMMOHHOH byhK- 
IMM MOWOHKU, OOecneyHBaIOWleH HOPMAaJIbHBIM criepMaTorenHes. IIpeanomomKeHue 
0 TepMoperyAALMOHHOK (PyHKUHH MOTOBLIX *Kele3s NOAKpeliaeTCA TeM PaKTOM, 
yTO 3eCb, B OOACTH MOMIOHKH, 10 JHTepaTypHbIM aHHbIM (17 7°) He OOHapyxKu- 
BaeTCA 3HAUHTeEbHOFO pa3BHTHA KPOBeHOCHBIX HM JIMMaTH4eCKHX COCYOB. 

CoeMHHHTeIbHOTKaHHadA YaCTb KOH, CIYCTA MeCAIL Woce powMeHuA, He- 
CKOJIbKO yTOJUaeTCH, PIaBHbIM OOpasoM 3a CueT poMexyTouHOro cuIoA. B Wasb- 
HeHIMeM, B CBA3H CO 3HA4HTeIbHbIM YBeJIHYeHHeM OObeEMa CEMEHHHKOB, B T0.10- 
BOSPeJIOM BOSpacTe MpOHCXOANT ObicTpoe pasBUTHe JepMbl, WocTHrarwulel Tow- 
ujHHbt 3,6 MM (pyc. 1), MpeBbiiaronjeH TOMMMHY KOKM Apyrux yyacTKos (’, 1%), 
B 9TOT MepHoy, B COCOUKOBOM HF CeTYATOM COAX YBEIMYHBAeTCA TOJIMIMHA Ny4KOB 
KOJIJaTeHOBLIX BOJIOKOH MH YMeHbiUlaeTCA KOMYeCTBO KJIeToK. JlepMa B CBA3H 
C 9THM ipHoOpetaeT XapakTep TVIOTHOM OOpMJIEHHOH TpyOOBOJIOKHHCTOM Ccoe- 
NMHUTeIbHOH TKaHH. BompeKu JMTepaTypHbIM JaHHbIM (!’, *°), ocoOeHHOrO pa3- 
BHTHA JOCTHFaioT MYYKH KOJWareHOBbIX BOJIOKOH CeTYaTOFO CJIOA, pacmova- 
ralolllveca MapaswiesbyO MOBepXHOCTH KOxKU. Mx TommHHa cocTaBsasneT 13—15 p, 
a OTJebHbIe WYYKH JoctTuraioT 21 p. OmacTH4eckHe BOJIOKHA TaKxKe YTOMMLAIOTCA, 
HO B MeHbIWeH CTenleHH. . 

B Mecad4HOM BOSpacTe MYCKYJIbHO-3/lacTHYecKad OOOOUKAa, pacnmovloKeHHad 
B CeTYUaTOM CJIOe Ha rpaHHe C NOAKOMHOH KeTUaTKOH, MawlO OTMMUAeTCA OT 
TaKOBOH Moya Mepel powfenvem. C ocTuKeHHeM NOJOBOH 3peOCTH OHA CTa- 
HOBHTCH 3HAYHTeIbHO TONLE, MocTuraa 1 mM (puc. 1)..B 3anHcuMocTH OT CoKpa- 
WeHHA MYCKYJIbHO-32aCTHYeCKOH OOOJIOUKH MOMKeT 3HaYHTeJIbHO H3MeCHATbCH 
NOWab MOBEpXHOCTH KOK. BeposTHo, 3TO TakxKe HMeeT 3Ha¥eHHe B NOWep- 
*KAHHH OlpeseseHHOH TeMMepaTypbl, HYXHOU JIA HOPMaJIbHOH MeATebHOCTH 
ceMenuukos. [lyaku riaqKHX MBI, MYCKYJIbHO-S/lacTHYeCcKOl OOOMOEKH MIpo- 
XOAAT B paSHBbIX HaMpaBJIeHHAX, HO MpeMMyllecTBeHHO B MpOJOAbHOM ¥ II0- 
nepedHomM. Mexy MyakaMH riaQKMX MBI pasBUBaloTcs 9aCTHUeCKHe BOJIOK- 
Ha, KOHI[bI KOTOPBIX OMJleTaIOT OTJeJIbHbIe MbIMMeYHbIe KeTKH. Takoe TecHoe 
coeqMHeHHe PlaKUX MbILLN HW 9IaCTHYCCKUX BOJIOKOH CO32aeT MOLIHBIH MYCKYJIb- 
HO-31acTHYecKu almapaT. B paspes c MTepaTypHbIMH yKa3aHHAMH (7°), Ny4YKH 
rilayqKHX MBI HHKOra He pacipocTpaHAWTCA 3a Mpesetbl ceTaaToro cos 
(puc. 1). 

CBeJeHuA 0 CTPOCHHH KOXKH MOWOHKHM Mocse KacTpaluu B WHTepaType OT- 
cyTcTBy1oT. B sKCMepHMeHTe yJlaloCb BbIACHHTb, 4TO yjlaleHHe CeMeHHHKOB 
BbISbIBaeT SHAUHTeIbHYIO MepecTpoliky CTpyKTyp KoxKH MOWOHKU (pHc. 4). 
Buayase Mocme KacTpalluu, B CBA3H C COKpallleHHeM MyCKyJIbHO-9/1aCTHUECKOit 
OOOJIOUKH, Kowa yToumaeTca. Crycta 1—2 roya mpoucxozutT nepecTpolika 
anufepmMuca. Buayase OH JOCTHTaeT HCXOMHOH TOMUMHEI, a 3aTeM CTAHOBUTCH 
TOHbINe, IpH4¥eM MOCTeNeHHO HCuesaeT SEPHHCTHI CON. Crpoenve 9MMepMuCa 
Tellepb CTAHOBHTCH CXOJHbIM C SIHJepMHCOM KOXKH OprioulHoM cTeHKH. KopHt 
BOJIOC MpHoOperaioT Oovlee BepTHKAAbHOe HalpaBJleHHe, BCeICTBHe CMeLleHHsA 
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Puc. 1. Kowa momioHKH Oapana 9 mec. Puc. 2. CexpeTopHblii OTJe/1 MOTOBOH xKee3bI KOXKH MOUIOHKH 
@MopMaJIMH, TeMaTOKCHJINH HW MHKpOMHAH- 6apana 9 mec. AnokpHHoBas cekpeuHa. PKugKocTh Maxkcumo- 
rokapmun. O6. anoxp. 16 mm, Komn. OK. Ba, *KeJle3HbIM TemaTOKcHIHH. O6 40, ox. 10 X 
8X. a — anuyepmuc, 6 — KopHH Bosoc, 
@ — CaJIbHbIe 2Ke/1e3bl, 2 — 2Kee3HCTHIIt 
cloH, AO — epMa, e@ — MYCKyJIbHO-3Jla- 

cTHYeCKad COOM0UKAa 


- 


Puc. 3. CeKkpeTopHblit OTL MOTOBOM 2Ke/1e3bl MOLNIOHKH Puc. 4. Kooka MOWOHKH mMocile kKacTpa- 
japaHa ciycta 4 roa mocae yavleHnA CeMeHHHKOB. WH, Baslyx 9 mec. PopMadHH, PematTo- 
Akoctb Makcumopa, %KeJle3HbIM TreMaTOKCHJIHH. KCHIHH H MHKpOHHAHTOKapMHH. OG. 
06. 40, ox. 10 *. a — eckBamauua cekpeTopHoro anoxp. 16 MM, Komn. ok. 8X . a—9mujep- 
SHTeHA MHC, © — KOpHH BOJIOC, ¢ — CaJIbHBIe 


Kele3bl, @— MOTOBbIe 72KeJe3bl, O — 
jlepMa, @ — OTJebHbIe MYYKH MYCKyYJIb- 
HO-3TACTHYUeCKOH OGOOUKH 


JAM, tT. 188, Ne 3, Oncannitkos 


1 

cloeB KOK, WH pacnOaraioTca uae (puc. 4). Cambuple xKee3bl HMeIOT Takoe 
2#Ke CTpoenHe HM pasMepbl, KaK H B ApyrMX yacTax Opriowinol cTeHKH. Hanporus, 
‘TIOTOBbIe *KeMeSbl MOABepraioTcA 3HAYHTeIbHLIM H3MeHeEHMAM (pric. 3), 4YTO TOL- 
‘TBepxaeT UX TECHYIO CBA3b C PYHKUMOHAIbHOH JesTebHOCTbIO TOJIOBbIX xKe- 
Je3. QTO M3MeHeHHe MOTOBBIX MKesIe3 3aXBaTbIBAeT JJIMTeIbHbI NepHox Jo 3—4 
‘jet. B ceKpeTOpHBIX OTJeaX MpOHCXOAHT OTTOpPxKeHHe CeKPeTOPHbIX KJICTOK 
(puc. 3), B pe3yIbTaTe Yero KOHHEBOH OTIE OKa3bIBaeTCA BLICTIAH OJHHMH MHO- 
STMTeIHAaIbHBIMH KJICETKAMM, TaK KaK CeKpeTOpPHbIli JNHTeIHH He BOCCTaHaB- 
JMBaeTcA. B albHeleM CeKpeTOPHble OTIebl YMeHbIUa~oTCA WM MOryT Hou: 
|HOCTbIO HcyesHyTb. B epMe MIpovCxoqAT U3MeHeHHA, CBASAHHbIe C MepecTpouKoli 
BOJIOKHUCTHIX CTpyKTyp. Ily4kH KOJWareHOBLIX BOJIOKOH, pa3BOJlaKHHBasACh, 
[CTaHOBATCA TOHbIUe, TepAIOT HallpaBJICHHOCTb HM CTaHOBATCH H3BHJIHCTIMH. 
CrpoeHve KopvyMa B WeJOM HalloMHHaeT KOxKYy OpromHO crenkH. TaqKue 
MBILUI[bI MYCKYJIbHO-3JlaCTHYeCKOH OOOJIOUKK pacnaylaiorcd Ha MeJIKHe my4kH 
-M TlocteneHHo Hcyesaior. Mexkyy ruiaqKHMM MBIUWaMA paspactTaioTca mpocwon- 
KH CO@JHHUTeEJIbHOH TKaHH. B KuleTKaX MOAKOMKHOM KMeTYATKH HAYHHAeT OTKIa- 
AbIBATLCA 2KUD. 

 VUsnoxenHoe noka3piBaeT, YTO Mocse yaeHHA MOMOBIX 2ee3 KO%KA MO- 
MIOHKM yTpauuBaeT cnemnMpuyeckve OcoOeHHOCTH, NpHoOpetas cTpoeHHe OObIY- 
‘oii promot KOKA. 

& Jlenuurpaackuit Ylocrynusio 
BeTepHHAPHbIii HHCTHTYT Sel loot 
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5 BHO®H3HKA | 
0. OE MHPOHOB 


K BOTIPOCY O PAJMOAKTMBHOCTH HEKOTOPbIX 
BbiICLUUX BOJOPOCJIEH B PAHOHE PEOJOCHH 


(ITpedcmaeneno axademuxom A. JI. Kypcanoseim 3 XII '1960) 


Bonpocst pakwoakTHBHoro 3arpa3HeHHA Mopeil H OKeaHOB - IPHBJeKaioT kK 
ce6e Bce Gombilee H Oombulee BHHMaHHe. B paOotax E. M. Kpenca (‘), B. FP. 
Boroposa u E. M. Kpenica (3) yKa3bIBaeTCAd Ha HCTOWHHKM palwoaKTHBHOrO: 
3arpA3HeHHA MOpcKOH BOJbI H MOpcKHX opraHH3MoB. B. B. ArpanaT (?), ; 
T. II. JleGenepa (°, *), [. I. Tlomukapnos (°) coo6uratot, TO HeEKOTOpHIe Boy- 
Hble OpraHH3Mbl CMOCOOHI HaKallIMBaTb B CeOe palWOaKTHBHbIe H3OTOMEL. Bee, 
3TO NOOyAHIO Hac MpoBecTH HaCTOMee HCCe,OBaHHe. " 

Ilenb1o paOoThl OblIO WaTb KpaTKy!O payHosorMyeckyio XapakTepHCTHKy 
HEKOTOPBIX BbICIUHX BOMOpOcNeH, BCTPeYaIOULHXCA B 3HAUHTeJIbHbIX KONHYECT- 
Bax y Oeperop Weofocniickoro KypopTa. OOpa3subl Boxopociel oT6upamuce 
cray6vnp 1,5—2,0 MB naTH TouKaXx. Bcero ObI0 H3y4eHO WIeCTb BHAOB BbIC- 
wiux BoZopocyiel: Ulva lactuca f. rigida (Ag.) Le Jolis, Enteromorpha intesti- 
nalis f. cornucopiae (Lyngb.) Ag., Scytosiphon lomentaria (Lyngb.) Ag., Cys- 
toseira barbata (Good. et Wood.) Ag., Porphyra leucosticta Thyr?, Bryopsis 
plumosa (Huds.) Ag.,— a Takxxe Bpicwee WBeTKOBOe pactenue Zostera nana 
(Roth.) ? 

TIpo6ni Boxopoculeh JocTaBAIHCb B MaGopaTOpHto, re O30AHCb B MydeJb- 
HOH NeuH pH Temuepatype 700°. Soma coOupasacb B mpoOupKH, oTKyfa Opa- 
JMCb HaBecKH (okoJIO 0,1) 21a paqHoMeTpHyeckux uccaeqoBaHHit. 

Ompezelenve pavoakTHBHOCTH MpoBoyusocb B Jla6opaTopHH pazHoouo- 
JorHu CeBacTonoubcKoH OnosorMueckoH cTranunH AH CCCP npn menocpeyct- 
BenHow Nomomu [. YT. Tlomukapnopa, 3a 4TO aBTOp Bbipamkaet emMy PiyOokyt0 
OarolwapHoctTh. s 

PalwoakTHBHOCTh OlipeseAsach Ha yCTaHOBKe THNAa 5-2 B CBHHILOBOM 0- 
MHKe C TOPILOBbIM CueTUHKoM Tuma MCT-17. Onpeyesmenne Benocb MeTOROM OT- 
HOCHTeJIbHOrO Ccy¥eTa. IlomyuYeHHble JaHHble NoOWBepralucb CTaTHCTHYeCKOH O6- 
padoTke no ) METOLY H. B. Jlyauuxa (’). La MlepeXOa OT OTHOCHTEbHOH aKTHB- 
HOCTH K aOcoJNoTHOH NIpUMeHAIICA KaJIMeBbIM STAOH TOM xe IIOTHOCTH, 4TO 
H ipellapaT 30ubl. TlapanaebHo B 30Jle BOJOpocseH MpoBoAHMO0Cb KOMM4ECTBCH- 
Hoe OllpeyeeHve KasA KOOA/bT-HUTPHTHBIM CIOCOOOM. 


J Ta6éanua i 


at : 
a AKTHBHOCTh HaBecKH SOMIbI, 
uCu 
es AKTHBHOCTb + 
ca sone, wCu/r 
3a cuet K*, (a)| uctunHad (6) a 
Zostera nana. 17,6-10-% 17, 4-10-8 0,2-10-§ | 18,2-40-5 


Enteromorpha intesti- | | 

nalis f.°cornucopiae 8,0°40-8 42,0-10-§ Syn oag 42,0- 1054 
Ulva lactuca f. rigida |} 8,9-10-% 10,0-40-6 1,4-10-% {72),4-1055 
Cystoseira barbata 48,4-40-§ | 110,0-10-§ | 61,6-40-6 14 oe Oe* 
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| 
Kak BugHO H3 Ta6. 1, akTHBHOcTb Zostera nana, Enteromorpha intesti- 
nalis f. cornucopiae, Ulva ‘lactuca f. rigida oOycOBJIeHa HaM4HeM B HUX K*". 
JresbHO crout Cystoseira barbata, aKTHBHOCTb KOTOPOH 3HaYHTeJIbHO MpeBbi- 
maeT e€ ECTECTBEHHYIO AKTHBHOCTD. B smuTepatype (*) HMeeTcA ykasanHHe Ha TO, 
ITO OOWaH paqWoaKTHBHOCTh WaHHOH BOMOpocIM, coOpanHoii B paitone r. Ce- 
BACTONOUIA, SHAYHTEbHO MpeBbilllaeT ee PalHOaKTHBHOCTb, OOasaHHyI0 K?*°, 
@ OOyCIOBIeHa MOMHMO KaJIMA OCKOJIOUHBIMK MpoxyKtamu. [locKoupky B HallieM 
plyuae TaKKe HeJb3A Obl0 OObACHUTb paqHoakTuBHOCTb Cystoseira barbata 
fOJIbKO HaJIHUHeM B velit K®, Mbl U3YUHJIM MOMIOMeHHe H3YYeHHA 3OJIbI STON 
sono0pociM B amomHHHH. [lomy4enupie 


de3yJIbTATbI (B MpowenTax) MIpHBeseHbt Ta6nuna 2 
§ TaON. 2.- car 

Kak BugHO H3 Tabu. 2, XO, MOrio- ee Said Cyss|*Crneas |) Kaaucouh 
MenHa H31y4eHHsA sonbt Cystoseira bar- gua, ar/ema) tSeit4 bar deca Peecapar 
gata He coBnayaeT c XofomM morsoute- pe | 
qua K*° u B TO 2Ke BpeMa OJIH30K K Ta- 
sOBoMy w3yyeHua Sr°? — Y”, Takum 0 100,0 400,0 j 100,0 
}6pasoM, ecTb Bce OCHOBaHHA Tpesno- 4 a ee 
1OKHTb, YTO padvoakTHBHOCTb Cysto- 429 36.3 LES OA 98°9 
ieira barbata o6ycioBnena momumo K*° 205 31.4 Bebe 13.5 

e 274 0,3 21,4 8,05 
| ae eine Mpowlyktamu sgzep ths ae 63 | 3t00 
420 11,4 10,6 0 


' TlockouJibKy HHTeHCHBHBIe sAepHEte 
icMbITaHHA Hauasucb B 1954 r., HHTepec- 
#0 ObIIO ON|peeHTb panvoakTuBuHoctTs Cystoseira barbata, coOpannon yo 1954 r. 
3 DeojocniickoM KpaeBesyecKoM My3ee HAM ObIIM J06e3HO MpemocTaBeHbI 
\OpasiLI STO BOZOpocau, coOpanHoH meTom 1953 r. IlposeyenHoe usyyenne 
IOTMOMLEHHA AKTHBHOCTH 3O0JIbI ITOH BOQOPOCJM B AIOMHHHH MOKa3aJ0, ITO OHO 
[eMHKOM COBIlayaeT C NormouleHveM B aOoMHHHH K*, 

Visyyenne o6pasuos Cystoseira barbata B maOopaTopuu payzuoOuonorun 
JeBacTONMO/IbcKOM OvoorHyecKoH cTanuHHu AH CCCP c6opa 1939 u 1949 rr. 
‘akoKe MOKa3aO OTCYTCTBHE OCKOMOYRLIX MpOAYKTOB B MpenapaTax sob u3 
THX BOJOpoc.el. 

TlomuMo MpuBeyennbix B Ta6. 1 Bowopocie, HaMH ObIH H3yYeHBI eule 
orphyra leucosticta, Scytosiphon lomentaria, Bryopsis plumosa, paquoakTuB- 
(OCTh 30JIbI KOTOPBIX cocTaBIsma, cooTBeTcTBeHHO, 8,4-10-°; 9,3-10-% us 
4,5 -10° » Cu/r . OTBeYala CosepxKaHuio B HUX K*. 

Tak#M @Opa3oM, MbI MoxwKeM CJeaTb cleqyioulve BLIBOAbI: 1) paqHoaKkTuB- 
| oe Zostera nana, Ulva lactuca f. rigida, Enteromorpha intestinalis f. cor- 

iucopiae, Porphyra, leucosticta, Bryopsis plumosa, Scytosiphon lomentaria 

Oy CIOBIeHAa Hamavem B OHHX K4; 2), paqvoaKTuBuocTb Cystoseira barbata 
\O13aHa MpHcCyTcTBMeM He ToIbKO K*, HO H OCKOMOUHBIMH MposyKTaMu sjep- 
loro AeweHHA. 

B 3akJoueHe C4YMTaIO CBOHM IIPHATHBIM JOJTOM BbIPasHTb rayOoKy10 Ou1a- 
(OMapHoeTb coTpyaAnUKy Botanuyeckoro uuctutyta AH CCCP A. UW. Tpomxu- 
tol-JIaBpenKo 3a OKa3aHHY10 MOMOULb MpH ollpewlesenuu coOpaHHblx Hamu 
‘6pasoB Bosopocuell. 


[loctynuaio 
29 XI 1960 
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SHORTS 


®YHKUMNH TEJIOMEPHbIX YOUACTKOB XPOMOCOM 
B IMBPHOHAJIBHbDIX MHTOSAX “ 


(ITpedcmaeaeno axademuxom H. HW. Ilmaaveaysenom I7 XII 1960) 


A. A. IPOKO®bEBA-BEJIbF OBCKAS 


IIpu wccleqOBaHHM JeHCTBHA PeHTTeHOBCKUX JIyYeH Ha DpoOsly1ocA MKp} 
Bbiona (1, *) w mococa (*) ObwIo OOHAapyKeHO, YTO NOBPexJEHHbIe XPOMOCOMBI 
oOpa3syrouive MOCTbI H (pparMeHTbI, HaOwIOMaloTCA B psy KMeTOUHbIX MOKOUe 
HHH, BKJOUaA CTaMWtO TacTpyVIbl. , 

Ji BbIACHeHHA MpHpObl TAX XPOMOCOMHDIX abeppallul, WJIMTeIbHO COxpa 
HAIOMLUXCA B paHHeM 9MOpvorenese, ObIIO NpOBeseHO WHTOMOrMYeCcKoe uccIeqO 
BaHHe NOBeeHHA aOeppaHTHbIX XPpOMOCOM B J{poOslelica HKpe Jococa Mocs 
oO6y4eHHA 3aposbiia Ha cTaqun 8 OlacTOMep peHTTeHOBCKHMH JIyYaMH 20301 
800 r H Ha cTaqHH Mopyant — 1000 u 10000 r. 

OG6ayueHHe NpovsBosuMocb Ha ycTaHoBKe JleHHHTpaycKoro MHCTHTyTa Me 
QMIMHCKOH payuosoruu pu HalipsxKeHuH 200 KB, cHuIe TOKa 20 Ma, 6e3 a 
pa, Ha paccTOAHHu 24 CM, TIpM MOL[HOCTH JO3bI 500 r/mun. 

Uccmenopanve XpOMOCOMHBIX MepeCTpoeK MpOMSBOXMOCh Ha TOTAJIbHED 
MipenapaTaxX pa3aBJIeHHbIX 3apO]bllleH, (HKCHPOBaHHbIX YKCYCHbIM CIHpTOn 
3:1) M4 OKpalieHHbIX YKCYCHOKHCJIBIM KapMHHOM. 

Bpiwio o6HapyxeHo (°), YTO DJIMTeIbHbIM WHKJI XPOMOCOMHBIX H XPOMaTHHEI> 
MOCTOB B OJlaCTOMepaX CBA3a8H C M€XaHH3MOM «pa3pbiB — CoeqHHeHHe — MOCT» 
ycTaHoBienHpim Mak Ksuutoxk (*,°) H alee yTOUHeHHbIM pAJOM HucCeM0Ba: 
Tene (°, *). 

IIlpu uccseqoBaHHh JMIeHTpHyeCKHUX XpOMOCOM MH XpoMaTH, OOpa3yrIoulH> 
MOCTHI B MOCJIeNOBAaTeJIbHBIX MUTO3AX, B HX CTpyKType HW NOBeseHHH OBIWIN O6- 
Hapy2Ke€Hbl HEKOTOPble CYyUIeCTBeHHbIe OCOOeCHHOCTH. 

B kKaeTKax OacTyJIbl OTYeTIHBO BHXZHO, YTO MHOrHe Apa, BeTYa1oWlHe 
B lipotbasy, HMeloT XOpOWIO KpacslMecA XpOMAaTHYeCKHe «XBOCTbY, YTOHYAIO: 
mlHecH Ha CBOOOMHOM KOHMWe WH OOpas0BaHHble HHOrya MyyKomM u3 4 —6 xpo: 
Moco (puc. | a). OuveBHAHO, TO NOJyMOCT — pe3yJIbTaT pa3pbIBa MOCTa, 006 
pasoBaBluerocaA B MpelbilyueH anacbase,— He BTAHYBIUHHCA B MuNTepdaTuye 
cKoe Apo MW BCTYMAaIOMLHH B CeWyIOUMH MMTO3, COXpaHAA NOJApHsalluio Mpe- 
Ubiyuero MHTO3a, OH HeMOJBYXKHO JIOKaJIM30BaH B TOM CaMOM y4acTKe IHTO 
Ma3Mbl, Te pasopBaJicA MOCT B MpesbiyuleH Tenodase. Ilpu mepexoge sspz 
B CTaqM1o0 MeTada3sbl OOHAPyKUBAIOTCA MopaSHTeJbuble OCOOeCHHOCTH MOBperk 
JeHHBIX XPOMOCOM, OOpa3yIONIHX MoJyMocT. 

IlnocKocTb NocweqoBaTeIbHbIX JeeHHH WpoOmeHvA alia, KaK USBeCTHO 
noBopauuBaetca Ha 90°, eM OGecneyHBaeTCA OPHeHTAIHA BepeTeHa M JeseHHs 
B MaKCHMaJIbHOM TIO pa3MepaM MpocTpaHcTse WuTona3sMbl. []tocKkocTh Metada 
3bl, B KOTOpy10 MepeMelllaioTCA BCe XPOMOCOMBI, OKa3bIBaeTCA, TaAKHM OOpa3o0MN 
MlepleHAMKYJIApHOW K MIOCKOCTH Mpelbiqyulero AeseHua. OHAKO XPOMOCOMHBIE 
KOMHOHE€HTHI MOJLyMOCTa IIpH BCeX NepeMelleHHAX OCTAJIbHbIX XPOMOCOM OCTAIOT 
CA HENOJBHXKHBIMH, OOpasyxA GOKOBOM AKFyT B WOCKOCTH MeTacaspl (pHc. | 6) 
Tloqo6Hoe NosoxwKeHHe XPOMOCOM MOJTYMOCTa CBUJeTeIbCTByeT O TOM, 4TO,He- 
CMOTpA Ha MOTepio CIMOCOGHOCTH K MepeMeLICHHIO pa3sOpBaHHbIX KOHILOB XPOMO 
COM, WEHTpOMepHble yYYaCTKH XpOMOCOM TOJlyMocTa (byHKIMOHHPYWOT HOPMaIb 
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Puc. 1. PaynamHounble nopaxeHHA XPpOMOCOM B paHHeM pa3BHTHH Jlococs. 
a — 0 — 800 r, e—2— 1000 r. a@—nyuoK xpomocom novlymocTa BHe spa 
Ha cTayun mpodasni, 1800 ; 6, ¢ — xpomMocoMbI mosymocta B Metadase (6), B 
anatase (¢); 2 — HOpMaJIbHbIe XPOMOCOMBI B MeTadpase (ractpyvia), 1800 X ; 0 — He- 
TeciHpaH3yloulHeca KOHIbI XPOMOCOM B Ipocpase (ractpyvia), 1800 X; e—u— 
HefecnHpaslH3y1ioulHeca (JIMUICHHbIe TesOMepbI) XPOMOCOMBI B HuHTepdase (e), 
MeTada3e (9c), anatase (2), Temodase (wu), 1800 X; K— Heecnupatu3yromulica 
Moc? B HHTepdase, 1800 X; 2 — MHKHOTHYeECKHH KJyOOK HeeCnupalH3yIomlHxca 
XPOMOCOM B HHTepiasHOM spe 


Puc, 2. Paguaivounoe nopaxkenHe xpoMocom Jlococs B no3qHeli OnacTyse (10 000 r). a — nHK- 
“HOTHUeCKHe H HHTeBHANBIe XPOMOCOMBI B HHTepdasHoMm spe, 4000 X ; 6 — crpyKTypa pe3Ko no- 


: Bpe@*KAeCHHOrTO XPOMOCOMHOrPO KOMILIeKCa MOCMe PAA WHKIOB «pa3pbIB — COeTHHEHHe — MOCT» 
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), JOKAIM3YACb BMeCTe C ICHTPOMepaMH OCTaJIbHbIX XPOMOCOM B 9KBaTOpHaJIb- 
dH MJIOCKOCTH BepeTeHa. 

_B anadase pW pacxoxkJeHuw CeCTpHHCKMX TpyMl XpoMocoM K MovocaM 
\TYMOCT TakxKe pacilelisetca. Ero XpoMaTugbl, Oyqy4H coeqHHeHHLIMH paHee 


ASOPBaHHbIMH KOHIWAMH, CBOHMH IWeCHTPOMePHbIMH YUaCTKaMH paCxXOATCHA | 


‘TIPOTHBOMOJOXKHLIM MosocaM. OOpa3syioulwlica Mp 9TOM CBOeOOpasHbI Oo- 
DBOH MOCT paspbiBaeTca, POPMUpysA *Urypy «KpblaTOH» anaa3sbl WH Telopasbl 
ac. 1 @). 

B pe3ysbTaTe MOAOOHOrO TeJeHHA BOSHUKAIOT «XBOCTOBbIe» Apa Ce LVIOUHX 
fl€TOUHBIX TeHepalu. CoequHeHve Mexay coool NowlyxXpoMaTHA WIM XpoMa- 
i, OOpasyrolwluX BTOPHYHIH MOYMOCT, MpHBOAUT K NOBTOpeHHio YTOTO WHKNa 
‘TeueHWe HECKOJIbKHX MHTO3OB. 

OyHakO 3HaUHTeIbHaA YaCTb STHX PAHHHX MOCTOB B OacTOMepax JIococA 
amomropedHa. Mx yrTepA 3 Apa BBbISbIBaeTCA CJIeyIOULMMH TpHunHaMu: 

1. LlextpoMepHnlt y4acToK xXpoMocoM, OOpa3yrolIHX MOJIYMOCT, OTXOAAMMH 
Tenodase K NOMocy BepeTeHa, He B COCTOAHMM TAHYTb 3a COOOH HeEMOTBMKHOE 
WIO pasOpBaHHOK xpomocompl. IIpuneraoului K WeHTpoMepe paiion XpOMOCoOMpI 
ACTATHBaeTCA B TOHKYIO HUTb, NO KOTOPOH MOMyMOCT paHO HAM M03QHO OTPbI- 
eTcH OT WeHTpoMepbI H B Bue KpyMHoro (bparMenta ocTaeTca B WHTOMNMA3Me, 
me Bcero y TpaHHUbl KeTKH. 

2. Bropaa npwuuna yTepu MovlyMocta cBxa3aHa Cc NdTepel y cHcTeMaTHUeCKH 
|ByWLHXCH XPOMOCOM B 9MOpHOHAJIbHBIX MHTO3AX CNOCOOHOCTH K JecnMpausa- 
4M M BKMOUeHHIO B MHTepKMHeTHYeCKoe AMpo. B Buse MHMKHOTHYeCKOPO TAKA 
DTYMOCT B KBETKAX OacTyJbI M racTpyJbl TOPYMT U3 HHTEPKHHETHYeCKOrO Apa 
| ens o6pa3y B WHTOMIas3Me MMKHOTHYeCKHH dparMenT (puc. | «). 
Llutromoruueckul aHaiM3 MOBeqeHHA XpOMOCOM MoJIyMocTa, T. €. XPOMOCOM, 
‘AINCHAbIX TeJIOMePHOTO Y4ACTKA, MO3BOJIAeCT BLIACHHTb HEKOTOPble CYyUleCTBeH- 
ale, OCTAIOUIMeCH, 10 CHX Top HeACHEIMH PYHKUMH TeOMepbl — yuacTKa, 06- 
‘asyrollero CBOOOJHEIM KOHeI, XPOMOCOMBI. 

Jo HacToslero BpeMeHH C HECOMHEHHOCTHIO YCTAHOBJICHO JIMIIb OHO CBOHCT- 
|) cBOOoHOrO KOHIa HeNOBpexkJeHHO XpOMOCOMBI, HasBaHHoro Mevepom 
PMHHOM «TesoMepa» (°). OH He MpHcoesquHAeT K ceOe OTOPBaHHbIX 4acTel 
poMocoM. B oTJH4He OT OCTAJIbHbIX, OMMOJAPHBIX YYACTKOB XPOMOCOMBI OH 
3UIMe€TCA MOHONOJAPHEIM. JIuMa De Mapua NoKasaJ, YTO NOAOOHO WeHTpoMepe 
\IOMepHbI yYacTOK XPOMOCOMBI OOpa30BaH HECKOJIbKAMM XpOMOMepaMH, KarkK- 
a H3 KOTOPBIX, I10-BHJHMOMY, B CJly4ae yTepH Oomee AMCTaJIbHOH XpOMOMepHI, 
SslanaeT CMOCOOHOCTbIO BHITOHATh (PYHKIMIO TeOMepbl — T..€. 3aKPbIBATb 
3000/{HEIM KOHeI, XpOMOCoMEI (°). 

\MatepWabl HaCTOAMero HCCMeOBAHHA BbIACHAIOT Apyrve OCOOeHHOCTH Te- 
oMepHoro paiiona. 

Ha ocHOBaHHH aHamu3a MOBeJeHHA XPOMOCOM, JIMIMeHHIX TeJOMepHOroO 

iacTKa B IHKse «pa3spbIB —-COoeqMHeEHHe — MOCT», MOXKHO ClelaTb 3aK.1104e- 
fe, TO TeMOMepa UTpaeT BaxKHYIO POJIb B JMHAMHKE XPOMOCOMBI B 9MOpHOHAaJIb+ 
“aIX MHTO3aX. ’ 
CormacHO COBpeMeHHBIM IIpeACTaBJIeEHHAM, OPHeHTAaIMA XPOMOCOM B MeTa- 
|ATHYECKO MAOCKOCTH OOYCOBMEHa (PYHKUMOHUPOBaHHeM TOJIbKO LeHTPOMepEl: 
TaJIKUBaACb C paBHOH CUMOM OT OGOUX MoMOCOB, WeHTpoMepHble y4acTKH ’pac- 
jMaPalOTCA B 9KBATOPHAJIbHOM MJIOCKOCTH BepeTeHa, OCTaIbHOe TeIO XPOMOCO- 
I BMecTe C TeJIOMepoOl MaCCHBHO CJleyeT 3a WeHTpOMepoH. 
Janubie, TousyueHHble B HaCTOAUIeEM HCCIeqOBaHHH, MOKa3biBaloT, YTO He 
aHee BaXKHYIO POJIb B STOM Mpollecce BLINOMHAeT TeOMepa. XPOMOCOMBI C Te- 
3MepaMu CBOOOAHO MepeMellaioTcA B BepeTeHe Ha BCeX CTaMAX MUTO3A, Tora 
aK TlJIe4O XPOMOCOMBI, yTepxABilee TeOMepy, B SMOPHOHAJIbDHEIX MHTO3AX CO- 
3pilieHHO HeMOZBUxKHO. CrocoGHOcTbIO K AKTHBHBIM JBW2KCHHAM OOJIafaeT TOJIb- 
9 WeHTpoMepa, HO ee OMHOM HeMOCTATOUHO AIA MepeABMKeHHA HETOLBYUKHOTO 
‘la XPOMOCOMBI, JIHIM€HHOM TesIOMepbl. OTO OCOOeHHO YeTKO BLIPaxeHO y MO- 
axK CHHBIX panuanuert JJIMHHbIX XPOMOCOM C TepMHHAJIbHOM HIM CyOTepMHHadIb- 
dH MeHTpOMepol, XapaKTepHbIX DIA NococaA. 
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TakuM o06pa30M, JHHaMHKa XpOMOCOM B oMOpHOHasbHEIX MHTO3aX CBA3a 
c (byHKUMOHUpoBaHHeM WeHTpoMepbI H TetomMepnl. IIpHcyTcTBHe o6gMx yu4ac’ 
KOB HeOOXOJHMO JIA COXpaHeHHA XPOMOCOMbI B PAY KJeTOUHBIX NOKOJeHHH 

Bropas (byHKWHA TelOMepbI, OOHApy2KeHHaA B 9TOM HCCeAOBAHHH, CBA38aH 
C ee pOJIbIO B CMHpasu3alHH XpoMocompl. Tlocle HeCKOJIbKUX WMKJIOB «pa3spbIB — 
coeqHHeHHe — MOCT» B NO3qHeH OnacTyle — paHHel racTpyJie XpOMOCOMBbI 110 
JyMocTa B pxjle sjlep HeJecnupaM3yioTcaA M, KaK MBI y2Ke yKa3blBaJiH, B BUNE 
XPOMaTH4ecKOro XHKryTa TOpyaT H3 MHTepdaTHyecKkoro spa (puc. | «k). 

Vinorga OHM MpeTepleBaloT YaCTHYHYyIO ecnupalusalMio M BTAPMBAIOTC! 
B MOKOAMeeCd Apo, OOpasyxAH B HEM MMKHOTHYeCKHH KyOoK HuTeli (puc. | a) 
WIM MHKHOTHYeCKHe KOHILbI y NOBpexKJeHHEIX Xpomocom (puc. 10). % 

Tloqo6uoe moBeqeHve pa3s0pBaHHbIX XpOMOCOM MlO/lyMocTa MoxeT ompele: 
JIATbCA JBYMA MpHunHaMu: ; 

1. XpoOMOCOMbI NOJlyMOCTa OTHOCHTeIbHO JpyrHX XpOMOCoM KOMIIJeKCa 
3alla3IbIBaIoT B Mepexojle B HHTepdasy, Oyy4yn YHCTO MexaHHyecKH saylepxcaHe 
HbIMM B BepeTeHe B MepHoy aHada3bl — Teloda3nl. 

2. XpoMOCOMBI 6e3 TeJIOMepbl CHHKAIOT CaMy CIIOCOOHOCTb K pale 
IH. 

Ilo-BHAHMoMy, O6€ 9TH MIPH4YHHbI OKAa3bIBaIOT BJIMAHHE Ha. MOBesqeHHe a 
BaHHOH XPOMOCOMHBI. Sick, ape: -HMeeT, BEPOATHO, H CTeleHb NOBpexKJeHHA TENG 
MepHOrO y4acTKa, KOTOpbI OOpas0BaH He OJ[HOH, a HECKOJIbKUMM XpOMOMes 
pawn (°). 

He JIMUIeHO BepOATHOCTH, 4YTO BOSHHKHOBeHHE HeJeCIIMpaJ1M3 yIOULUXCA pas 
6yXINMX HIM MMKHOTHYeCKHX XPOMOCOM CBA3aHO OTYACTH C OOpaTHBIM BIMAHHE 
W3MeHeEHHOM WHTOMMASMBI, CofepxKamlelt HeHOpMasIbHO tbyHKWMOHUpyroulee ALPO. 
OHaKO OJHOBpeMeHHOE IIPHCYTCTBHE B Ape XPOMOCOM C HOPMAJIbHBIM UH edpexkT- 
HbIM IHKJIOM CIMpaiv3aluH He MOKeT ObITb OObACHEHO TOJIbKO necbekTaMi 
oOuero OOMeHa VM BJIMAHHEM WHTOMMA3MbI, KaK 9TO YCTAHOBJeHO AIA pata ra 
puOB (20, 12). 

Ha6smoleHua 3a NOBeeHHeM B pALY KJICTOUHbIX NOKOJIGHHH XpoMocoM, IH: 
INCHHbIX TEJIOMepbI, TOBOPAT B NOMb3Y SaKJIOUeHHH O TelOMepe Kak O BavKHOM 
(pakTope HOPMaJbHOrO WHKsa CHMpasMsallMH XPOMOCOMHI. 

B neppprx 5—7 MuTo3ax noce oOyyeHuH o30H 800 r wuTomorM4ueckH 
OOHapyKHMbIe palWallWOHHble NOBpeKJeCHHA XPOMOCOM MpOABJIAIOTCA B Bue 
MX NepectpoeK. CrpyKTypHble OCOOeHHOCTH Tea XPOMOCOM IIpH STOM OCTaIOTCA 
He€H3MCHEHHBIMH: B paHHell HW CpefHel OacTyJle OHH HMeIOT HOPMaJIbHbIN BH 
M30PHYTEIX MaJOYKOBUAHEIX Tel. Ho ye B Mo3qHeH OulacTyve, B pesysbTAaTe MHO- 
TOKPaTHbIX pas pbIBOB M NOHO YTepU XPOMOCOMAMH B ILMK Je MOCTOB TeJOMePHBIX 
paHOHOB, B H€KOTOPBIX ApaX MOABJIAIOTCA KOPOTKHe WeHTpHyecKHe (pparMeHTBI 
XPOMOCOM C «3a2KHBJICHHbIMM» KOHILAMH, He OOpa3syIOW{MMH MOCTOB. OTH XpOMO- 
COMHbIe (PparMeHTbl B TeyeHHe BCero AJeCpHOrO WHKJIa MMeIOT BUD KOMMAKTHBIX 
XPOMATHYECKHX Tell CpeMH HUTeH HOPMAIbHO JeCHUpaTMsyIOWMXCA HeMOBpex- 
JI@HHbIX xpoMocoM (puc. | 6, e —u). Ilpu gelicTBuu BEICOKHX 03 OOy4eHH 
(1000 u 10000 r) yxe B OnacTyme HeMHOrHe OCTaBIUMeCA B HEKOTOPbIX a 
XPOMOCOMBI MMeIOT BH, IMKHOTMYeCKHX YKOPOUCHHBIX Tes, COXPaHAIOWLUX CHO- 
coOHOcTh, OarolapA HaJIM4MIO B HX WeHTPOMepbI, paciosaraTbca B SKBATO- 
pHasIbHOH MIOCKOCTH BepeTeHa B MeTadase HM JeIMTbCA, OTXOMA K TMosOCaM, 
B aHadase (puc. 1 e — u). B HeKOTOpBIX AApax B TeYeHHe BCeroO KJeTOUHOF 
I[HKJIa XPOMOCOMbI MWMeloT BH MMKHOTHYeECKHX TyIbIO C Baan KOHIaM 
(puc. 2 a, 6). 

TakuM oOpa3oM, B 9MOpHOHaJIbHBIX MUTO3aX BbIABJICH ene OUMH THI He 
oOpaTHMoro pafHalMOHHOrO NoBpexKJeHHA Apa, MPpOABMAIOWeroca HU Tiporpec 
CHBHO YCHJIMBalollerocd B py KsJeTOUHIX MOKOMeHHH. OHNO BbIpaxkaetca B 
MoTepe XpOMOCOMaMH CIIOcOOHOCTH K JeCHuparusaluu B NOKOAMeMCA ALpe H 
KaK MbI MpelmoularaeM, CBASAHO C yTepeli XPOMOCOMaMH TeJIOMepHbIX y4aCTKOB 
STO NOBpexKLeHHe MOxKeT ObITh paCCMOTPeHO Kak OHO H3 MpOABJeHHH JlyyeBor 
3a001eBaHHA Afpa. Ec Mbl yaTeM, 4TO (YHKUMOHMpOBaHHe XPOMOCOMHBI, BBI 
paxkarolleecsa B ee ClellupH4uecKOM yuaCTHH B OOMeHE BelleCcTB, CBASAHO C NepHo: 
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yM ee JlecnMpanusauuu B KeTOUHOM WuKue (1, 1*), To rposHbie MoceqcTBHA 
If KJI€TKH. yTepH cmocoOHOcTH K Heciupanusalun Jake He3HadvTeJbHbIX 
TacTKOB XPOMOCOM CTaHYT OYeBHHDIMH. 

' Ilorepa cnoco6xuocTu xpoMocoMbl 6e3'TeOMepbI B pay KJIeETOUHbIX MOKOVJe- 
tit K Tecnupanu3anun NoATBepKAaeT MpaBUIbHOCTh Y2Ke BbICKASaHHOTO HaMH 
JEMNOMOMKEHUA, YTO AKTHBHOH (asoli B WHHAaMHKe XPOMOCOMBI SBJIACTCA He 
IupaHsana, a ee Jecnupatusalna (4). B 9TOM OTHOLIeHHH CBOlCTBa HYKJe0- 
JOTEHOB XPOMOCOMHBIX HHTeli CXOJHbI C TAKOBbIMH OesKa MBILNIIbl HATCH MHO- 
iHa: yTOMJeHHe MBIILUbI CKa3bIBaeTCA Ha wee MX paCTAKeHHA, a He Ha (haze 
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H. A. KHMCEUJIEB, J. mh rABPHJIOBA H A. Cc. CIMMPHH 


O KOH®HPYPAMWHAX MAKPOMOJIEKY JI BbICOK ONOJIMMEPHON. 
PHBOHYKJIEMHOBOM KHCJIOTbI NO JAHHbIM 
: IJIEKTPOHHOH MHKPOCKONHH | 
. 


(ITpedcmaenexno axademukom A. H. Onapuxoim 3 1IT 1961) 
Viccneqopanua (pu3u4ecKux H (pH3MKO-XHMHYeCKHX CBOHCTB BLICOKONOMMep 
HbIX puOonyKseHHOBEIX KucoT (PHK) B pacTBopax NosBouIMJIM B TMocueqHe 
BpeMA IIpHiTH K oMpesedeHHbIM NpeACTaBJIeHHAM 06 ux Mak pOMOseK yA PHO! 
OpraHusaluu M COpMYAMPOBATh PAL NoMOKeHHH 06 ux nepBUYHOH, BTOPHUHO! 
WM TpeTHUHOH cTpyKType-(‘). PaccMoTpeHve MakpoOMOJleKyJApHOM OpraHv3alul 
BbICOKOMOJHMepHbIxX (BHPYCHBIX HM pHOocoMasbHbIxX) PHK B pacrBope OCHOBBI 
BaeTCH Ha JaHHbIX 10 KOHGUry pallMoHHbIM mepexojlaM Mak pOMoJieKyuI PHI 
B 3aBHCHMOCTH OT. yCJOBUM TeMMepaTypbl H HOHHOM cub (*~*). OTH TaHHble 
a TakxKe OOoGmleHHe pala Oomee panHux pador (°, *) npHBemM K 3akIOUeHHI 
O CYIeCTBOBaHHH TpeX OCHOBHBIX THIMOB KOH(HrypallHi BbICOKOMNOJMMepHO! 
PHK, cBa3aHHbix [pyr c ApyroM oOpaTHMbIMH MepexoyaMu: a) pa3BepHyTa: 
OJHOTAKHAA NMOMMHYKMeOTHAHAaA Ielb; 6) KOMMaKTHaA MalouKa; B) KOMMaKkT 
‘Mba KatyOoKk ('). Pa3sBepHyTad ORHOTAKHAA NOWHHyKseoTHAHaA Wenb PHI 
HMEeT MeCTO IIPH MOBbIMCHHbIX TeMNepaTypaxX pacTBOpa HIM B MOJHOCTbIO O6eC 
COJIEHHOM BOAHOM pacTBope H.MpescTaBineT COOOK Ooulee JIM MeHee pacripaM 
‘JICHHY1O CMHY1O HUTb, He OONaarollyio BTOpHYHOK M TpeTH4YHOH CTpyKTypok 
-PHK B Buge KOMNaKTHOH MasIOuKM CYyLeCTByeT, COrlacHo paSBMBaeMbIM mpel 
CTaBJICHHAM, Ip KOMHATHOH TeMiepatype B YCJIOBHAX HEOOJIbUIOH MOHHOU CHI 
pactsopa (go 0,01); manouka dbopMupyeTca To 2Ke CXHHOM OMHOTAKHOH TOUP 
_ HYKJICOTHHOH TWelbio 3a cueT ee CKpy4HBaHHA HW NoMapHoro H-B3auMojelicTBH 
CMEXKHBIX PaHOHOB Welw C OOpas0BaHHeM KOPOTKHX JBYCIMMpaJIbHbIX Y4aCTKOE 
PaCHOJIOXKeHHIX MepNeHIMKYJAPHO JJIMHHOK OCH NawoukH. Hakonell, KOMMaK1 
HbIM KJTyYOOK OOpasyeTCA IIpH BLICOKOM HOHHOH CHJle, Kora CO3aeTCA BO3MO* 
HOCTb JIA JOMOJHHTeIbHOrTO H-B3aHMOseHCTBMA, BKJIOUad B3aNMOjelcTBH 
MexK]Y HECMEKHBIMH (OTZAJICHHbIMH) palioHaMH CBepHYTOH Welw, H CTpyKTyp 
ak Obl CIUMBaeTCA BOJOPOAHbIMM CBA3SAMH MexK]y yaJleHHbIMH palionaMH, Te 
pexoaa. K KyOKOOOpasHOMy COCTOAHHIO. 

Sallaua HacTOAUel padorTbl 3aksIOUaIaCb B TOM, UTOObI MOMbITATbCA MpOKOH" 
pOJMpOBaTb yKa3aHHbie CTpyKTypHble MpeACTaBseHHA MyTeM MpAMOFO SJIeKTPOE 
HO-MUKpOCKOMMYeCKOrO HCCJIeHOBAHUA COpME! HW pasMepoB Ma OMCES ag BBICC 
KonouuMepHow PHK B pa3aM4HBbIX YCHOBUAX. - ~ ; 

Jls W3yueHHaA Ob B3AT BbICOKOOUMILEHHEIM penapaT HaTHBHOH — uHper 
iHOHHOH — PHK u3 Bupyca Ta6adHow Mo3aHKH. IlpemapaT nomwy4eH Kak ONE 
caHo pauee (*°), C JONOHUTeIbHOM OUMCTKON OT BO3MOXKHBIX MPOAYKTOB enor 
‘Mepu3aluM WyTeM Mepeocawfenua u3 1,0 M pactTBopa xsopuctoro HaTpHs 
PHK o6napyxuBasa «TeMIepary pHbIH atbpekT» (*), Oba OMOJIOrMYeCKH ‘aKTHE 
HOH HW UMesla MOJ€KYJIAPHbIM Bec OKOJIO 2. MH. Jia pacTBOpeHHa npenapat 
yMoTpeOAsIM alleTaTHO-aMMoHHeBLI Oydep pH 7 cooTBeTcTByIOlleH HOHHO 
cub. Ucnomb30Baiu Tp pas.IMuHbIe KaTeropHu pacTBOpoB: 1) pactsop PH! 
B Oydepe c HoHHOli cunoH 0,075 mpu KoMHaTHOK _Temlepatype; 2) pacTBO 
PHK B Oydepe c HonHO custo 0,0075 np KOMHaTHOH TemnepaType; 3) pacTBo 
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?HK B Oydepe c MoHHol cuol 0,00075, Harperniii yo 70°. Konnentpanua 
2HK BapbupoBalia B pa3HbIxX onbitax oT 0,0001 go 0,005%. 

IIpu MpuroropseHHH OOpasyoB WIA JCKTPOHHOH MMKpOCKOMHH MpenapaT 
HaHOCHJIM Ha MOBEpXHOCTb CBEXKEFO CKOJa CJNONLI C MOMOMLbIO IyJbBepH3aTopa. 
B cilyuae uccneqosanua PHK tp mospilenHoli TeMmepaType HaHeceHHe Mpe- 
apata MpousBoqWM AByMs cnoco6amn: 1) nyTeM MysbBepH3allHH HarpeToro 
pactBopa PHK (oxoso 70°) Ha noflorperyto csuoy, HemlOCpesCTBEHHO B TepMo- 
rate; 2) IyTeM NlorpyxKeHHsA NOOrpeToH CJOUbI B ropsuni (70°) pacTBop PHK. 
(loceqHee ObI10 BEISBAHO TeM, UTO NyIbBepH3allMAa IIpHBOLMJIa K M3BeCTHOH (ppar- 
MeHTauunH uacTtun PHK, oco6eHHo BbIpaxkeHHol B aHHOM cyJly4ae. 
| IIpu ucenefopaHH NpenapaToB MpHMeHAMM MeTO OHOCTYMeHYaTHIX yruie- 
DOAHLIX penwtHK (\1) C HCHOMb3OBaHHeM IIpeABapHTebHOrO OTTeHEHHA CIaBOM 
(aTHHbl C NaaqHeM MO] yrJiIoM, COOTBETCTBYIOMLEM OTHOLICHHIO BbICOTHI !0ObeK- 
ta K JiHHe TeHuH oT 1:7 no 1: 10. Hlocae oTreHenua u HaHeceHuaA yrsepona 
IOYYeHHY!IO YrJiepOMHO-MeTaIMYeCKyIO IWIeCHKY OTIeAJH B BOJe OT MOBepx- 
HOCTH C/OH ‘BHIMABIMBaIH Ha NOLMepxKuBaIOlyio ceTKy. 

- Muxpodotorpapun c penJiMk NouJlyueHbl Ha AMOHCKOM 3JIEKTPOHHOM MHKpo~ 
“Kore JEM-5G c uciob30BaHveM ycKopsionlero HanpsoKeHUA 80 KB IIpH 9JleKT- 
DOHHO-ONTHYeCKOM yBeruyeHHU 18 000. " 

BuicoTy oObeKTa OWeHHBAJIH Mo JVIMHe TeHH Ha Sree areca C nebo 
YMeHbUIeHHA OLIHOKH B OMWCHKe BBICOTHI OOBEKTA, AIA OMIpelesIeHHA «MeCTHOTO» 
yrla OTTEHCHAA Ha MOBePpXHOCTb CJIOAbI Nocie HaHeECeHHA IipelapaTa HaHOCHJIH 
HaCTHUbI JlaTeKca MouMcTHpoa. B Hallux HCCJIeOBaHHAX TOUHOCTb OLeHKH 
BBICOTLI OObEKTA, YUMTHIBAIOULAA TOUHOCTb yCTAHOBKH yrvia OTTeHeHHA H Mpa- 
SHJIbHOCTb OlpefedeHuA yBeJIM4eHHA, CocTaBAaa +6%, | 
» Ha puc. | (cm. ska. crp. 619) npenctasmeHa 91eKTpoHHaA MuKpodotorpadbua 
facta PHK, korga Jvla mpuroToBleHua oOpasia HCHOMb3OBaIM pacTBOpbl 
2 6ombutoH MOHHOH custo (0,075) npH KOoMHaTHOH Temmepatype. Ha dotorpa- 
(PHM BHAHEI KyOKOOOpasHble YaCTHULI C WHaMeTpPOM (eC He IPHHHMATb B pac- 
deT arperaThl 43 JByX MH Oosee Ky6KoB) oKono 400 A. Mx Buicota, paccun- 
TaHHad MO WIMHe TeHH, CooTBeTCTByeT pH 2TOM ~35 A. Takum o6pagom, B 
QAHHBIX YCJIOBHAX MOJeKyJIbI BLICOKOMOMMepHO BUpycHoli PHK BplaBsaoTCA 
KaK JOBOJIbHO OAHOOSpasHble KYOKH, pa3Mepbl .KOTOPbIX B OOIEM COOTBETCT- 
BYIOT MOJIEKYJIAPHOMY OOBeMYy 4aCTHIL PHK C MOJIEKYJAPHBIM BeCOM 2 MJH. 
(2-10° A’), : 
Muxpodotorpaus yactuy, PHK B ciyy4ae, Korga mpenapat TOTOBHAM U3 
pacTBOpOB C HH3KOH MOHHOM cuson (0, yas IIpH. KOMHaTHOH TeMMepaType, 
—pesctapyiena Ha pc. 2 (cM. BKJ. cTp. 619). B qaHHom cary4ae vactuupr PHK 
BLITIAMAT KaK MasouKku c AWMHOM go 2500 A. Buicora majoyeK, paccunTaHHas 
MO JJIMHe TeHH, BapbupyeT B OCHOBHOM B Mpenemax oT 26 go 31 A, u 3a STHMH 
MpeyelaMH KpuBax pacipeseseHuA BbICOT KpyTO OOppiBaeTca. MowekyAapHbIi 
00beM, pacCYHTaHHbIi 10 STHM JaHHbIM (eCJIH IPpHHATb WIMHY WesIoH HeNOBpexk- 
HeHHol maouku B 2500 A), cocraBaset oKoso 2-10° A’, uto coorpercTByeT 
pObeMy OMHOH MoseKyabIyPHK c MoseKyJISpHbIM BeCOM 2 MJIH.* wm: . 

OctaHaBsIMBanch Ha pc. 2, cileqyeT B NepByro O4epesb OTMETHTb, 4TO 
fam mo ceGe dbaKT OOHapy2xXeHHA Momekya PHK mpw Hu3KoH MOHHOM cHue 
M KOMHaTHOH TemiéPaType B Bue Nalo“wKooOpa3sHbIxX 4aCTHIL MOJIHOCTbIO 
corsacyeTcd CBbICKa3aHHOH paHee CXEMOM KOHDHTypallHOHHBIX MepexoJoB Mak- 
pomouekya PHK 8 pactBope H c IipeqHosoxKeHHeM O MalouKOOOpasHO copMe 
3THX MaKPOMOJIeKyJI B JaHHbIX yCJIOBHAX ("). 

Jlanee, pw paccMoTpeHHH BolIpoca O TOM, WeMy COOTBeTCTBYeT BbICOTA Je- 
WKaMlUxX Ha.OsoxKKe Mamovek (26—31 A) wa puc. 2, wHTepecHO comocTaBuTb 
MOJIyYeHHble pasMepbl C HEKOTOPBIMH TapaMeTpaMH, XapaKTepH3yiollHMH JBoOli- 
HY10 NOJMpHOOHYKeOTHAHYIO CHMpautb. Tak, H3BeCTHO, 4TO JMaMeTp MpaBHJlb- 
HOH JBOHHOH NomupMOoHyKMeoTHAHOK cCnMpasu MpH Manoi BAaxKHOCTH WINK 
B CyXOM COCTOAHMM paBen 25—26 A, a AMHa OMHOFO MOHOrO BUTKA, BKNOUaI0- 
mero 10 nap HyKeoTHZoB, CocTaBuIAeT pu STOM 30—32 A (4). Ec wcxoQuTb 
M3 MpefoxKeHHOM panee CXeMbI TpeTHYHOH CTPYKTypbI NalOUKOOOpasubix TaCTHL, 
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PHK (, ”), To MoxHO JaTb Ceqyroulee OObACHeHHe MO1y4eHHBIM B HAaCTOSALLe 

pa6ote pa3sMepam. IIpv HaHeceHuu MasouKooOpasHo MoseKymbt PHK Ha nox 
JOKKy ee KOPOTKHe JBYCIMpabHble yUaCTKH, OPHEHTHPOBaHHble MeplenAuky’ 
JIAPHO WIMHHOK ocH MaouKY (+, ”), OyqyT MOXUTECA MeCTAMM «IIallIMA», a 
paJJIeMbHO TOIOKKe, MeCTaMH «TOPYKOM», MepleHAMKyJIApHO MoNoOwKKe 
a MeCTaMH, MlO-BHHMOMYy, MOryT 3aHHMaTb IIpOMexKYTOUHOe MOJIomwKeHHe, pac 
Mosaradcb CBoeli OCbIO NOX TeM WIM MHBbIM yIJIOM K NofvioxkKe. B TakoM culy4a 

BbICOTa JlexKalleH Ha MOMI0KKe MasloukKH JoKHa ObITB’ HepaBHOMepHOH, Ta 

Kak B MecTaXx, re ABYCNUpaJbHble yUaCTKH paciomomKaTcA «IMawiMA», BbICOT 

OyeT paBua JMaMeTpy ABoHOw cnupann, T. e. 26 A, aB MecTax, rye 9TH y4acT 
KM BCTaHYT <TOPUKOM», BLICOTa MaJIOUKH OyJeT paBHa AVIMHe CIMpaNbHbIX y4acT 
KOB. Tak KaK BbICOTa MalO“eK Ha 3HAYHTeIbHOM YaCTH UX MpOTAKeHHOCT 

cocTaBideT 30—32 A, MoxKHO JyMaTb, YTO CpeqHAA WIMHa KOPOTKHX JByCIH 
PpaJIbHbIX yUaCTKOB B BEICOKONOMHMepHoH PHK coctTaBsiaeT OKOMO OLHOT@ MOU 
HOO BUTKAa. ITO, MEKLY MpouHM, CorviacyeTcA CO CXeMOM BTOPM4HOM CTpyKTyp 

PHK, pa3puBaemoit B aOopatopuu JloTH u3 4ucTo TeopeTH¥eCKUX MpeycTaBure 
Hui (1°). Takum o6pa30M, HalifeHHbI pasMep B 26 A xapakTepus3yeT, N0-BHIU 
MOMY, MecTa, Tle BbICOTY JIeKallel MaOUKM COCTaBAeT WHaMeTp ABycnupadb- 
HbIX yUAaCTKOB (ABYCHHpasbHble yUaCTKH Jl@exKaT «IaliMa» Ha TMOIOKKe); 
pasmep 30—32 A MomxeT xapakTepH30BaTb Te MecTa, Te BbICOTa JIeExKaule ma- 
JOUKH OMpelesmAeTCA TIMHOM CTOAULUX «TOPYKOM» (MepleHAMKyJIAPHO K MOMIOX- 
Ke WH OJIM3KO K 3TOMY) CIMpaseH co cpeqHel JMHOH OKOJIO OHOTO BUTKA. 

Puc. 3 (cm. BKa. cTp. 619) noka3bIBaeT BUX Mosekysbl PHK, korga o6pa3se 
rOTOBMIH IyTeM HaHeCeHHA Ha Mosorperyy ciolzy ropsyero (70°) pacrsopa PHK 
(C=0,0001%) 8 0,00075 M 6ydepe. B atom cmyyae, Kak BUHO, Mosekyna PHK 
MpefcTaBineT CoOoH JWIMHHYIO HeIIpepbIBHYIO HUTb OYeHb MaJIOW TOVJIIHHBI. 
PacueT ee BbICOTbI 10 TeHH yKa3biBaeT Ha BeMUMHY 6—7 A, 4TO COOTBETCTBYET 
TOJIMMHe (WHaMeTpy) OLHOTAKHOM MOMMHYKJCOTHIHOM Welw B CyXOM COCTOS- 
HHH, BpiaBsieHve TaKOM MOMHOCTbIO pasBepHYTOM CTPYKTypbl Mp HCMOJIb30Ba- 
HMM Tropsyero’ pacTBopa pelcTaBsAeT COOH NpaAMoe HaOJoyeHHe OOHapyxKeu- 
HOrO paHee’ CTpyKTypHOro Mepexoyqa MakpomMomekya PHK nog elicrBveM 
HarpeBaHua (7). : 

Hrak, llyTeM 9eKTPOHHOM MUKPOCKONMM OOHAapy2KeHbI TPH pasM4HbIe KOH- 
(b¥rypauuu BEIcoKonoAMMepHon PHK: kjy6oxk (B ycJloBHAX BbICOKOH MOHHOH 
CHJIbI IIpH KOMHATHOH TeMMepaType), NalouKa (B yCJIOBHAX HU3KOH HOHHOH CHIBI 
MipH KOMHATHOH ‘TeMMepaType) WH pa3BepHyTad HUTb (mpH 70°). Hadmopgenue 
STHX KOHUTypalyi B COOTBETCTBYIOWUX YCAOBHAX MOTBepxKaeT BbICKAa3saH- 
Hbl€ panee IpeCTaBJIeHHA O MAKPOMOJeKYJAPHOH CTpyKType BbICOKONOJIMMep- 


Holt PHK B pactzBope (2). we | Ot 
‘ _ ‘ ree” oe + 
WucrutyTt kpuctaimorpapun ke Tloctynuso 
Axaglemuu Hayk CCCP - 2 ALI HO6R 
Muctutyt 6noxumyau um. A. H. Baxa > 
Axkajlemun Hayk CCCP 4 
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gee aad _ BHOXHMHA 
E. JI. POSEH®EJIbA u H.C. JIYKOMCKAS 


O CHELM®NYHOCTH NOJIH- HW OJIMPOrJIOKO3HIA3 
(ITpedcmaeneno axademuxom A. H. Onapuxoim 28 XII 1960) 


_@MepMenTEl, KaTaIMsUpyioulve paspbIB TOKO3HJHBIX CBA3el-B MoseKyJax 
DIMMEPOB [IOKO3bI, OTMMUAIOTCA BbICOKOM ClewupuuHocTHio. Paciujenenue 
1,6-, a-1,4- 4 Apyrux THNOB CBASeH B MOJIeKylaxX CaXapHJOB ocyllecTBAAeTCA 
a3TMUHBIMM POKO3Ha3aMu. [oKOSHbI€ OCTATKH, pacMoJioxKeHHble Ha MepH- 
spuH HB «Ape» MOJeKYJ MOHTOKO3HIOB, TakxKe NoABeprarorces JelicTButo 
ASJIMUHBIX 9K30- H JHLONONHTMOKo3uAa3. PaOoTaMu NocseqHUX seT. WOKa3aHo, 
tO pacitienvieHve OJHUX HM TeX %Ke CBA3eH B CyOcTpaTax, OTMMYAIOIMXCA TOHKHM 
‘POeCHHeM HIM CTeMeHbIO NOMMMepu3alnv, ~ 
JOUCXOAUT «TON eHCTPHeEM pa3JIMUHbIX 
spMeHToB. Tak R-9H3MM (') BBISbIBaeT 
IpoiH3 cBa3eH BeTBIeHHH (a-1,6-cBa3eH) 
MosleKky aX MOJIMCaxXapHOB B TOM JIMUIb 
tydae, eCJIM TOUKM BeTBJICHHH B MOJIeKy- 
aX pa3JeueHbI MexKTy CcoOoH Mo Kpalinelt 
ape IATbIO TJIIOKO3HBIMH OCTaTKaMH, ITO 
MeeT MeCTO y AMMJIOM€KTHHOB HM HeKOTO- 
aX «AHOMAJIbHBIX» TuIMKoreHoB (?). Crie- 
AM4HOCTh (epMeHTa CBA3aHa B JaHHOM 
Tyuae co CpeqHel AIMHOH BHYTpeHHHX 
TBeH MOJIeKyJI CyOcTpaTa. 

Tot xe R-9H3uM. He pacuenaaer a-l, r ip 
ICBA3eH B MOJIEKYJaX «KOHEUHbIX» G-]leK- 120nun, 
‘DHHOB. Hanporue «KOH€4HAA» G-JeKCTpH- Prue. 1. Pacmenwewne maibTosnt (Z)>* 
asa (limit dextrinase) paculenmsaerT «Ko- ipielnbed” | iohpaia canna boenhiete eae 
SUHBIe> G-EKCTPHHBI, HO He JelicTByeT Ha re Shoots ae ih 37°. (Seciee e e 
fsonekTHH (*). Onuro-a-1,6-rioKo344a- xyoaynonnol cmecut J —1,5 ma dep- 
| CJIM3HCTOH KHIUCUHNKAa Takeke paciiell- menta (pH 6,8)-+ 15 mom. MaspTOsHT; 
eT o-1,6-cBa3M B OMrOcaxapuyax UM He a ee valerie abt oe ees foe 

; MOJI. Mal : Sealy i 
| sapere oe a CBAgy eu cee es SAH mMeuta -+ 30 “a raukorena. Ha ie 
ix (’). jleHue 6panecs no 0,15 ma 
_ B meyeny, ceslezenke U4 Apyrux opranax 
MBOTHBIX HMeroTca a-1,6-nekcTpaHroKo- 

Wasa, paculelisioujant KonewHble G@-1,6-cBa3H B eKCTpaHe, HM H30MAaJIb- 
13a, PaciilelIAtollad. H3OMaJIbTO3y HM H3OMaJIbTOTPHO3y, HO He paclienaoulad 
skcTpaHa. O6a cepMeHTa JlerKo OTMeMUMbI Apyr oT Apyra (°, °). 

B HacTOALeM cooOlleHHM MIpuBOAATCA TaHHble, CBUeTeMbCTBYIOUIMe O TOM, 
to G-1,4-cBa8H B MaJIbTO3e€ H MaJIbTOTPHQ3e paclilensAioTCA cbepMeHTOM, He 
AaCIIeNIAIOMIUM TIMKOreH. OTOT (PakT MpecTaBsAAeT OCOOIN HHTepec B CBA3H 

TeM, 4TO IipeNapaTb a-1,4-aK30MOMrOKO3bI KAaK paCTHTebHOrO, TaK HU 
‘MBOTHOFO MIpOHCXomJeHHA He yaBalOCb OTACIMTb OT cPepMeHTA, paculelA10- 
ero MaubTo3y (’). 

MepMeHTHBIM MpenapaT nowyyaiu cnexyouluM OOpasom. M3 BogHoro 9KCT- 
akTa alleTOHOBOrO Mpelapata NeveHH KpoOJIuKa BbIJeIAIH SOemKoBy10 (PpakiH1o 
o—O0,5 Hacpmmenua (NH,).SO,. Tlocae mMuorokpaTHoro MepeocaxeHHA cep- 
DKUCIbIM AMMOHHEM OTIMaIM30BaHHaA OeKoBad (pakIHA, COOTBETCTBYIOULaA 
8—0,5 Hacpimienuam (NH,)2SO,, ucnombsoBaiacb B onpite. Balgenenue dep- 
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MeHTa IIpOBOAWIM B yCOBUAX HeiiTpabHoro pH. B onpitax ucmomb30Ba 
XpoMaTorpaduyeckW YCTYIO MaJIbTO3y H MaJbTOTpHOsy. i 

O paclileMeHHH MaJIbTOSbI, MaJIbTOTPMOSbI MU THMKOreHa (epMeHTHEIM Tip 
MapaToM MbI CYAMM MO KoMMYecTBy OOpasytollelcA TIOKO3bI, KOTOpaA Op 
Jedalacb Ceupu4yecKUM PJOKO30OKCHa3HbIM MeToJOM (°). CyllHOCTb MeTO, 


JEMONb 


Pacnabwuucs cybempam— 
S 
N 


30 60 120MUH, 


Puc. 2. DepMenTaTHBHOe pacilenIeHHe MaJIb- 
TO3EI (1) H MaJIbTOTPHO3br (2). CoctaB nHKy6a- 
IWHOHHOM CMeCH TOT 2Ke, 4TO Ha pH. | - 


rOKO3Y B MpHCyTCTBHH MaJIbTO3bI HW 


3aKJIOUaeTCA B TOM, UTO K 6e36eKOB 
My pacTBOpy, COJepxKalleMy TJIOKO3 
oOaBJIAIOT peaKTHB, COCTOAMMM M3 Ti 


_ KO300KCHa3bl, MepOKCHJa3bl HM O-TOMI 


yuna. PiroKo300Kcula3a OKHMCAeT PI 
KO3y B IipHcyTcTBuH O, Wo 6-ri1OKOH 
JIaKTOHa C OJHOBpeMeHHBIM 00pa30B 
HHeM MlepeKHcH BoJopofa mepoKcnsa 
pa3uJlaraeT NepeKkucb BOLOposa, OKHCI 
O-TOJIMJMH, KOTOpbIii “M3 GecuBeTHO 
CoeqHHeHHA TepeXOXUT B OKHCJIeHHY 
OKpallleHHy!0 B CHHHM WBeT ~opmy. VU 
TCHCHBHOCTb OKpaCKM IIponopiHonaJt 
Ha KOJIMYeCTBY TOKO3bI. [10KO300K 
CUa3HbIH MeTOL NOSBOAeT ONpedeAAT 
Apyrux caxapos. Ilomumo rvii0KO300k 


CHa3HOrO MeTOJa paclilelJleHHe MaJIbTOSbl, MaJIbTOTpHO3bI H TAHKOreHa OMpe 
JIeIAJIOCb MeTOLOM XpoMaTorpaduu Ha OyMare. Kak Buguo u3 puc. 1, depMer 
THBI WpenapaT He pacilelA{TIMKOreHa, HO paCcileMIAM MaIbTO3y HM MaJlk 


ToTpHo3y. IIpu pacmlentennu 
(puc. 1) o6pa30BaHHe rvIIOKO3bI ObIIO 


Ooulbluee, 4eM Ip pacifeilwieHHH SKBAMOVJIADp- 
HOrO KOJIHYeECTBaA MaJIbTOTPHOSBI. ITo obbac- 
HHeETCH TeM, 4TO IPH pachaye MaJIbTO3bI 06- 


pasyroTcH ABe MOJICKYJIbI TJIOKOSHI, 


paclilenJieHHH MaJIbTOTpHO3bI — OHA MOuIeKy- 
Ja PJIOKO3bI HM OHA MOJIeKyJ1a MaJIbTOSbI. Ec uu 
BbIPaSHTb MOJLYYCHHbI€ PeSYJbTAaTbI B MHK- 
_pOMOJIAX pacnaBlueroca cyOcTpata (puc. 2), 
TO BHHO, YTO paca MaJIbTOSbI H MaJIbTO- 
TpHO3bI NOX WeHcTBHeM depMeHTHOrO IIpe- 
mapata lpoTeKkaeT Cc OMMHAKOBOH. CKOpOCTbW. 

PesyJIbTaTbI, TMOJIYYeHHbIe FJIIOKO300KCH- 
a3HbIM MeTOJIOM, ObIH MOATBepxKeHb! Lay- 
HBIMH XpOMaTorpaduyeckoro aHavusa, 
3aBllero, UTO PepMeHTHBI MpellapaT, He pac- 
IeMIABLUMH TIMKoreHa, B TO Ke BpeMs pac- 


MaJIbTO3BI 


BBoe 
qenmmnmsremnani 
I 


2yacd. 
I 


* a 


im, 


i 


a lIpH 


moKa- * ° 


we 


{ 
Be nad 
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Puce. 3. PacnyenieHHe MaJIbTO3bI 4 masbTOTpHosEl ep- 


MeCHTHBIM IIpelapaTom neyeHu. Cm — cTaHapTst: a — 


Tyl0KO3a, 6 — MaJIbTO3a, @ — MaJIbTOTPHO3a. 


WHKyOauHOHHOM cmecu: J —3 mr MaJdJpTosbi + 0,5 mi 
cbepmenta (pH 6,8); 77 — 4 mr manptorpxosni --0,5 mi 
cepmenta (pH 6,8).Ha xpomatorpammMy HaHOCHJOCb no 
50 wl HHKyOalHOHHOM cmecH (mocue ocaxKyeHHA Oeu- 


CoctaB 


kos). J[nuTebHOcTh HHKyOallHH yKa3aHa BBepXxy 


IWeMJIAJI MaJIbTOSY H MaJIbTOTpHosy (pc. 3). II[puBemeHHble OMbITHI MO3BOUIAK 
CelaTb 3akJOUeHHe, TO pacilenJIeHHe MaJIbTO3bl U MaJIbTOTPHO3bI OCyLLec 
BAeTCA (ChePMeHTOM, OTJIHUHLIM OT (PEPMEHTOB, pacCclelAIOWMX IMKOreH, I 
oOHO TOMY Kak paCciilellvieHHe H30MaJIbTOSbI IpOMCXOAMT NOR DelicTBuem pe} 
MeHTA, OTAMYHOTO OT (epMeHTAa, PaCHIeMAIOWerO MeKCTpaH. 
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_ Taku¥M oOpasoM, HaOsmofaeTcA BbICOKad CHeLMPMYHOCTH THApPOMUTHYeCKHX 
(PepMeHTOB He TOJIbKO B OTHOIEHHH OMHTO- H NomMcaxapuyos c a-1,6-cBa3aMn, 
HO H B OTHOMIEHHH OJIMTO- M oMcaxapHyoB c a-1,4-cBa3aMuH. 


MuctTutyT OvonornuecKoH H Me2HUHHCKOH XHMHH Tloctynusto 
Akafemuu MeqHIIMHCKHx HayK CCCP 26 XII 1960 
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Jloxaagn Anagqemun nayr CCCP 
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IKOJIOTHA PACTEHHH 


WM. ©. 303 u H. A. YEPHbIX 


‘K BHOJIOPHH ERIOSYNAPHE LONGIFOLIA (FISCH.) DC. 
& (1 pedcmaeaexo axademukom B. H. Cyxavesoim 18 1 1961) 


IlymmetocnavHuk JWIMHHOJIMCTHBIM — peqKoe, 2HeMM4eCcKoe pacTeHve Ha- 
GMX 1OXKHBIX CTellefi H NO/YMYCTbIHb, JaHHbIe O KOTOPOM HeOCTAaTOUHBI, a HHOr- 
@ 4 neTouHEI. B nmpeqaraeMoli 3aMeTKe cooOmaioTCA HOBbIe CBeJeHHA O ero 
lACIIpOCTpaHeHHU, MopdoJIorHH HU %KM3HeEHHOH dopMe. 

- Bo «®nope CCCP» (*) E. longifolia yka3san quia cméegyroujux OoTaHHyecKkUx 
faionos: 3SaBomxKbs, BomxcKo-Kamcxkoro (ior), Hmxue-J[ouckoro, HuxKue- 
Beoxcxoro, Bepxue-ToOompekoro (iro-3anag), HpenkasKxa3ba, Apaso-Kac- 


‘MucKoro (ceBep). He ykasano Ilpw4epHomopbe, rye pacTenve mpuBogutca (7) 


/ 1 
To6o0necKHA 
— 


Puc. 1. Kapra pacnpocrpanexua mymmctocnaiiHHka JJIMHHOJMCTHOrO (BOCTOUHaA 
: YacTb apeasia OvepyeHa CXeMAaTHUHO) 


- » 
1A Hukoulaepa ((opoduancKkas Koca), Ackannu-Hosa u IpopambeKot weuH- 
du cTemw. ABTOpaM 3aMeTKH M3BeCTHbI TaKKe MeCTOHAXOKMeCHUA MYLIHCTO- 
Taunuka Ha CrapoOenbmynHe (CtpemeuKaa cTemb) wu Ha o. UyproKe (A30Bo- 
MBallICKMM TOCyapCTBeHHbIM 3alOBeHHK), re pacTeHve coOpano Ha FIMHH- 
‘IX CKJOHAX K CHBallly C MOUTH 3peJIbIMH MOaMH Ha TlaBHOM 30HTHKe H He- 
\pasBUTbIMH Ha OOKOBHIX. Syecb x%e 21—25 VII 1952 r. co6paH Menkul, Jo 
) cM BBICOTOH wBeTyMu aK3emnAp (puc. 1). 

_B MopdomoruyecKkoM OTHOWeHHM OoTaHH4ecKoe onvcanHe culenyeT Wonou- 
4Tb HM MCIpaBUTb TaKMMU JaHHbIMH. PacTenve UMeeT NOA3eMubIe KsTyOuU. IIu0- 
1 TposouropatTle HK IpolosIroBpatTc*oOpaTHo-alveBuguble, 7—11(13) MM qan- 
dK (a ne 20 9 um (', ®, *, °)) uw 5—6 mM umpuuon. Ha nonepeqnom cpese Moga 
{HaIbUeB 6: m0 oAHOMy (a He Ho TpH (?, ?, *)) B JOmOMHKAX HM WBa Ha KOMHC- 
pe (puc. 2). 
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Bovibiloi 3HaTOK 1OX%KHBIX CTenei H TOHKHH HaOmonatTenb VM. K.'Tlayockuk (?? 
OCTAaBHJI HeCKOJIbKO WeHHbIX 3amMe4eHHii OO 9TOM HHTepeCHeliWieM pacTeHHH 
Ox nosaraeT, uto E. longifolia HecoMHeHHO ABJIA€TCH «OTBEYHbIM MeCTHBI 
pacTeHHem» H BCTpeyaeTca MouTH mo BCeli CTeMM, XOTA B OOMHbIe TOMbI On 


Puc. 2. [lonepeunnit paspe3 mioqa nymiMcTocnaHHuKa 


«CTOJIb peAKO, 4TO YCKOJIb3aeT OT HAOMIOZeHHA...; MoMaqaeTcA eMHMYHBIMH 9K 
3eMIIApaMH, pee No 2—3 BOH3H Apyr OT Apyra». BMecte c TeM OH OTMedae 
cilyyal, Korga Ha HeOOJIbINIOM paccCTOAHHH OAHH OT Apyroro MpouspactasH 6 9K 
semmispoB E. longifolia. MW. K. Ilayockuii, KoTropomy «Hu pa3y He IpHxogHJI0c 
BHJeTb NOUeK BOSOOHOBJICHHA», C4 
TaeT 3TO pacTeHHe JBYJIETHHM, a H 
MHOFOJIeETHHM, Kak Nomaran VW. @ 
LmManbray3eu. On numet, YTO NOC 
TWIOMOHOWeHHA BCe pacTeHHe, H 
HcK04UaA KOPpHA, OTMHpaeT. MuHoru 
aBToppl (1, 7, 4, §) cautatoT E. longi 
folia MHoromeTHHKOM. KopHu er 
HMeIOT OCOObIN apoMaT HM UpHMeHA 
joTCH B MMULy Kak oBomn (°, *). 
Ilpu packonke kKpynuoro, Jo 1 1 
BbICOTOH H 1,8 CM TOJMIMHOH y KOL 
HeBOH ieHKH, MIOOHOCALMerO 9k 
3eMIVIApa HAMM OblWIO OOHAPyXKeHO 
HeMOCpeJCTBeHHOH OIM3OCTH OT Her 
H€CKOJIBKO MOJIOJbIX pacTeHHli, HME 
* JOUMX TOJIbKO po3seTKy H3 HeCKOVJI 
KUX JiMcTbeB. [oyu 9K3eMILIA 
HMe€JI MOULHOe BepTHKaJIbHOe KOPH 
BHIMe, YTOJMeHHOe Ha riyOuHe 15 
20*cM (MaTepHHCKHH KJfyOeHb). 
HerO HaKJIOHHO BrulyOb HW Mapad 
JI@JIbHO MOBepXHOCTH 3eMJIH B pé 
JMaIbHBIX HalpaBJIeHHAX OTXOLM 
OOKOBLI€E OTBETBJICHHA, KOTOPbIe — 
CBOIO OYepelb TOKE BeTBUIUCh — 
Puc. 3. Monogpie pacrenua nymucrocnaihinka, yYTOJIMaIMCb Ha KOHIAaX, oOpasy 
pa3BHBIUMeca 3 KJyOneli MOULHyIO MHOrOApycHy!lo CHCTeM 
KJ1yOHeH HW KsTyOeHbKoB. HekorTopbl 
. M3 9THX KJyOHeH M3 BepXylWedHO 
MOY“KH OOpasyioT Mos3eMHbIe NoGerH, pasBUBalollNe Ha AHEBHOL MOBepXHOCT 
pOSeTKH JIMCTbeB, KOTOpble AaloT Ha4YaIO HOBbIM HaJ3eMHBbIM NOberaM. Taku 
oOpasom, IyWiMcTocnaliHHK ABUJAeTCA KTyOHeBLIM reoduToM, OOpasylolUuM MH 
touleTHHe MOHOKapmMyecKHe MoOern. C OTMHpaHHeM OT MJIOJOHOCHBIUero Haze 
HOrO NoOera OTMHpaeT M YaCTb KJlyOneli, 3anacuble MUTATebHBIe BeLLeCTE 
KOTOPbIX H3paCXOfOBaHbl Ha WBeTeHHe MH MOMOHOMeHNe. OcTaBuineca B 3eM 
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|myOuU MpoOosKaroT BereTHpOBaTb, OOpasyxA HOBbIe HaseMuble MOOern 4 KIYyO- 
qi (puc. 3). 
| B pasBuTuM pacTeHua OpocaeTca B rvia3a OrpoMHas CMocoOHOCTb K BereTa- 
|MBHOMY pa3MHOXKeHHIO UM HeJOpasBUTHe MIOJOB Ha BCeX OOKOBBIX 30HTHKAX, 
ITO TpeMolaraeT HaslWunHe TeCHOH KOppeJIAIMH MexKy BereTaTHBHbIM UH pe- 
IpOAYKTHBHBIM pasMHOxeHHeM. IlonbiTKH NpopacTHTh MIOAbI MyWIMcTocnatHAka 
OKA He aH MOMOKUTeMbHbIX pPe3YyJIbTATOB. 

CpaBHUTeIbHBI aHaH3 CeCMAH MyIMcTocnaliHuka, HeCKOJIbKHX BHJOB CMe- 
KHoro poga Ferula u poga Ferulago nokasam aBHOe HelopasBUTHe 3apospiua 
Eriosynaphe (ta6m. 1). CaeqyeT oTMeTHTb TakxKe, ¥TO TOMbKO 20% CeMAH 


Taoauna 1 


Pa3mMep cCeMeHH, MM 
7inunHa 3apo- 


PactenHe 
qblila, MM 

Ky AuHHAa mupuHa 
4 va 
». Eriosynaphe longifolia (Fisch.) DC. 6—9 |2,5—4 0,25—0,75 
j Ferula orientalis L. 7,9—11 4—5 3—4 
| F. caspica M. B. Sj0--UN Toaae 0,75—0,15 
: F. diversivittata Rgl. ef Schmalh. 9—10} 5—5,5 4—5 
; F, microloba Boiss. 7,0—8 4—4,5 2,75—4 
: F. nuda Spreng. 6—5 | 2,5—3 0,25—1,5 

F. gumosa Boiss. 11,5—13]} 4—5 4—4,5 

F. foliosa Lypsky. 11—13 | 5,5—6 3—4 
F. schair Borszcz. o—6 3 2—3 
e. Ferulago campestris (Bess). Grecesku. | 9—10| 4 2—3,9 


Eriosynaphe umeau saponpnuu Jo 0,75 mM AaHHOK, 70% — or 0,25 go 0,5 mM, 
a 10% copceM He UMeuM 3apombnueli, Ec B JaHHOM CJlydae 3apobIliM WyuWH- 
2TOcHalinHka He MOBpexKaoTCA COCYLLHMH HaCeKOMBIMH, Ha 4TO HMeIOTCA yKa- 
BAHUA JIM MHOrMX BHJOB 30HTHUHBIX (°), TO Hallie MpeqMouoxeHve O HaIMUHH 
KOPpeJATUBHIX OTHOIWeHHH Mexky BereTaTHBHbIM HM pelpOAYKTHBHbIM pa3MHO- 
WKeHHeM C yracaHHeM NocwexHero NomTBepxLaeTcs. 


XapbKOBCKHHi Hay4HO-HCCeqOBaTebCKHi Tloctynus0 
XHMHKO-(bapMalleBTHYeCKHH WHCTHTYT 15 I 1961 


HWMTMPOBAHHAA JIATEPATYPA 
» 15. K. WumxKun, ®nopa CCCP; 17, Pox Iymucrocnaiinuk — Eriosynaphe (Fisch.) 
DC., M.—JI., 1951. 2 M. I. Kotos, ®aopa YPCP, 7, Poguna 30HnTH4uH. — Umbelliferae - 
Moris., Kuin, 1955. *% WU. K. Tauockuil, Ha6mogenua Ha pacTHTeIbHbIM MOKPOBOM 
cteneii AcKanua-Hopa B 1922 r., Msp. roc. cremH. 3amoBpeqHHka AcKaHua-Hopa. 2, Xepcon, 
1923. *10. H. Bopouos, @aopa lOro-Boctoxa Espon. uacta CCCP, B. 5, M.—JI., 
1931. 5 RW. Robinson, Boty Rev., 20, Ne 9, 531 (1954). ®H. ©. UlmMaab- 
Pay3eu, Onopa Cp. u ]Oxu. Poccnn, Kppma u Ces. Kapxaza, 1, 1895. *75. A. Dez- 
4eHKO, PacTuTembHocts Typkectana, 1915. 8 A. A. poccreum, Pact. 6oratctBa 
apkasa, M., 1932. ® A.A. PT poccreum, Onpefenutenb pacrennit Kasxa3a, M., 
949. fe 
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Jloknann Anaqemun Wayk CCCP 
1961. Tom 138, Ns 3 


@H3HOJIOTH A PACTEHHH 


H. ©. HOMAH, A. K. POMAHOBA u 3. A. TEPEHTbEBA 


MNPEBPAWTEHHE HEKOTOPbIX JETYGHX OPFAHHYUECKHX 
i:BEUWIECTB, MOPJIOWJEHHbIX JIACTbAMM H3 ATMOC®EPbI 


(ITpedcmaeanexno axademuxom A. JI. Kypcanoeoim 7 I 1961) 


Vi3BecTHO, YTO HWKHHE CIO aTMOCHepbI MOUTH BCerfla coxepRAT HeKOTOpO! 
KOJIHUeECTBO JIETYYHX OPraHHyeCKHX BellecTB, OOpasyeMbIX B pe3yJIbTaTe KH3HE 
JI@ATCJIbHOCTH pa3JIMYHbIX OpfaHH3MOB, MpOMBILIJIeHHOH JeATeJIbHOCTH 4eJIOBeK: 
WM TeOXHMHYECKHX MpoLleccos. 

XoTa OOblMHOe COfepxKaHhe STHX BeuleCTB B BO3LyXe He3HaudHTebHO (*) 
TeM He MeHee HaJIMUHe HX ABJIACTCA MpaKTH4YeCKH NOCTOAHHBIM PaKTOPOM, B TOI 
WJIM HHOH Mepe IIPAMO HJIH KOCBeHHO BJIMAIOWIMM Ha IIpOMecChl KUSHEMCATEJIb 
HOCTH OpraHH3MoB (?~*), 

CorsacHo JaHHbiIM Xomoguoro (*), MeTyYHe OpraHvuecKue BelllecTBa B 3Ha 
YHMTEJIbHOH YaCTH MOTOWaOTCA NOYBOH HU BO3JeHCTBYIOT rlaBHbIM OOpa30M Hi 
KOPHeBYyIO CHCTeMy paCTeHHH HW Ha MUKpodslopy. OAHAaKO MorsoweHve yKa3aH 
HbIX BeUIeCCTB HAJ3CEMHOH YaCTbIO pacTeHHlt. MOUTH He HCCJeQOBaJIOCb, XOTA, Ka 
3al0Cb Obl, JIeTyYHe OpraHHvecKHe BelllecTBa, HaXOfAllHecA B aTMocdepe 
pee BCero JOJMKHbI BO3JeCHCTBOBaTb Ha *JIMCTbA, KaK OpraHbl, CieluabH 
TIpHCHocoOeHHble DJIA BbIMOJHeEHUA PYHKUMH BoOsLyWHOrTO nHTaHuA. Mom 
O*KULaTb, YTO UMCHHO B STHX OpraHax, HavOosee HHTCHCHBHO OCYIMECTBJIAIOULU: 
pasHooOpa3Hble CHHTETHYeECKHE MIpOWecchl, HMeIOTCH HAaHOOJIbIIMe BO3MOKHOCTI 
ipeBpallleHHi pa3sJIMYHbIX OPraHHuecCKHX BellecTB. OueBHHO Take, YTO JIMCTbA 
HapsAy C KOPHAMH, elle COXpaHHJIM YepTbl YBOJIOIMOHHO Oovlee cTaporo rete 
poTpouoro THMa OOMeHa BelllecTB HU CHOCOOHLI K NHTaHHIO pa3sHOOOpasHbIMI 
OpraHHyeCKHMM BelllecTBaMH, co¥eTaa ero ¢ doToaccHuMHJIALHeH. 

B HacTosmleH paOoTe MpoBOLJ0cb CpaBHUTéMbHOe H3y4eHHe MOTVJIOMLeHHs 
JIMCTbAMM H3 aTMOCepbl HEOOMbUIMX KOHIeHTpalluii Me4YeHHBIX MO yrviepody 
MOHOK@pOOHOBbIX COe@NHHEHHH C pa3AM4HOH CTeleHbIO BOCCTaHOBJICHHOCTH 
MeETHJIOBOrO CIMpTa, PopMaJIbyerufa, MypaBbHHOH KUCJIOTLI HW yIJIeKMCJIOTHI 
[IpeppanleHve STHX BelleCTB H€ TOJbKO MOXKET CJYKUTb NPHHLMNHAMbHOH MO 
Te@JIbIO aCCHMHJIAWMH MHOrHX JApyrHX cOeAHHEHHH, HO HM MpesctTaBiae 
HCKJIOUHTEIbHbIM HHTepec BBHAY OOJIbIUOH BepOATHOCTH y4acTHA cdparMenro! 
MOHOKapOOHOBBIX COCAMHEHHH B CaMbIX PaSHOOOpa3HBIX Mepe€HOCHLIX peakUMAX 

Visyyenve NyTH MpespalleHuA Ha3BaHHbIX MOHOKapOOHOBBIX * COe,MHeHHI 
IpeCTaBJIAeT H YaCTHBIM MHTepec, MOCKOJIbKy BCe OHH, a OCOO€HHO MypaBbHHas 
KHCJIOTa, H3BECTHbI KaK OHOXHMMYECKH AKTHBHBIe BelleCTBa, BCTPe4aloUHecaA | 
PpacTHTeJIbHBIX TKaHAX. Ho cpeqv 3HaunTebHOrO UNcCa padoT (°°), nocBaLleH 
HbIX IIPeBpalleHHAM STHX BeWeCTB B PAaCTHTeJIbHbIX TKAHAX, HET HH OLHOH, Jaro 
eH BOSMOXKHOCTh IIpOCequTb ' BeCb MyTb HX MpeBpalleHuil B MUCTbAX II! 
HOPM@JIbHBIX YCJIOBHAX MW OCOOeCHHO — MpoceqHTb erO HavaJIbuble cTajMu 

J{i1a UcceqOBaHHA Ob B3ATHI JIMCTbA cbacouIM M auMeHA. Hapecka cBexKU: 
JIMCTbeB TIOMelaJlacb B CiellMaJIbHYIO CeTOUKY-JepRKaTelb UW BBOMMacb B Ma 
Balolly1o NOX, pTyTbIO MIpo3 payHyio KaMepy (11), HaNOJIHeHHYy10 pa3pexKeHHBbIMI 
mapaMu (B BO3Lyxe) OLHOFO 3 CeNYIOUNX MeYeHLIX COeAMHEHHH: MypaBbuHOl 
KHCJIOTbI, MypaBbHHOro asbyeruya, MeTHIOBOrO cnupta, C!4Oe. ONbITHI CTaBHJIHC! 
MpH ocBeuleHHocTH 2000 1K M B TeMHOTe; B aTMOCiepe, JIHUIeHHOM COs, H | 
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IpucyTCTBHM 5% COz. Temnepatypa Bo3szyxa 25 — 26°. IlpofomKuTenbHOCTh 
XKCHOSHILMH B KaMepe Oniia 10; 60 u 300 cex. Ilocme skcno3suluH muCTbA yOu- 
3aIHCb OBICTPLIM NorpyxXeHveM B KuNAWMH 0,5% BORHEIi pacTBOp MypaBbH- 
yo KUCcNOTH. Matepvan nmopBepraica dpakiMoHHOMy Mu pafsMoxpomatorpadu- 
feckomy aHamu3y (22, 3%). 

Ta6Oauna i 


CpaBHeHue yCBOeCHHA Me€4eHBIX MOHOKApOOHOBBIX COeMHEHHMHM JIMCTbAMM ¥3 
BO3yxa Ha CBeTYy 


o Bplio 6bl MOrsOuIeHO 3a 
oo Tlorsomeno sa 10 cex.| 10 cexk. Ha 1r muctTbeB cba- 
a Ha 1 1r smuctTbes, cou mpHu CS oe 
a MMos. X 10-5 KounuenTp. (0,2 06. %) Bell. 
CoeyuHenue @ 32 B KaMepe 9 
eke % 
Sw ee dacoub AUMCHBb mmo. X 10-5 K CO, 
Mypapbunas KucyioTa 0,02 Sd 2,4 31,0 63,6 
 @opMalbaerul, 44h 16,6 20,6 3,0 6,2 
cA MerusioBbli CNHpT dQ) 6,6 4,9 dN cen Pets 
CO, 0,2 49,1 49,4 400 


See EN 


B ta6n. 1 yKa3aHbI KOHUeEHTpalMH palWOaKTHBHBIX BelllecTB B KaMepax H 
eo AaHHble MO CKOPOCTH NOPIOUeHHA HX JHCTbAMH dacomM HM AUMeHA 
fa CBeTY. 
; HecoMHeHHO, 4TO HaHJIyYWIHM ObVIO Ob! CpaBHHBAaTb NMOTowleHHe UccweLye- 
IbIX BEWLECTB IIpH OMMHAKOBbIX KOHICHTpalluAx UX B aTMOcdepe. Ho 9TO JemaTb 
IbIO HellemecooOpasHo, Mpexye Bcero, NO NpHYHHe pe38KO pa3JIHUarollelca 
(ZebHOH palMOaKTHBHOCTH MpellapaToB STHX coeyqHHeHHH. IlosTomy, ucxoyA 
(3 TIpe2BapHTebHbIX JaHHbIX, MPHUIVOCh CO34aBaTb KOHICHTPallHu payHoak- 
MBHBIX BeeCTB B aTMOC(epe, ONTHMAJIbHbIe WIA YCOBMH STOFO OMBITA. 
_MoxHo MpelnonoxuTb, 4TO NO aHaJIOTMH c accHMUsAHeH COz norsomeHHe 
leTy4ux OpraHWuecKHX BellleCTB JIMCTbAMH B H3BECTHBIX Mpefenax (14) OyyeT 
(PONOPUMOHAJIbHLIM HX KOHIeHTPaluH B aTMocdepe. EcuiM AOMyCTHTb 3TO BO3- 
(OKHBIM B OTHOWICHHM TeX HeOOJIbIIHX KOHIEHTPalHl, KOTOpPble MpHMeHAJIHCb 
HaCTOALIEM OMbITe, H yCJIOBHO’ SKCTPaNosJMpoOBaTb NOrsouleHve BCeX BelleCTB 
-KOHILCHTpallH OMHOFO H3 HHX, HallpHMep KOHUeHTpauHHn COs, To cTaHeT ACHOM 
lapTHHa CpaBHHTebHOH MOroulaeMOcTH HCCJIeqyeMbIx BellecTB. M3 TaHHbix, 
lO YYCHHIX C MOMOLMLbIO TAKOH IKCTPaNOJAWHH MU MpHBeAeHHbIX B ABYX MocJel- 
MX rpadax TaOn. 1, cieqyeT, 4TO. MCTbA pacTeHHli CNOCOOHLI CpaBHHTe/IbHO 
‘HTCHCHBHO MOIIoWlaTb U3 aTMOCiepbi pa3s/IM4HbIe OpraHwHyecKve MOHOKapOo- 
loBbie coeqMHeHUA. Ilo CKOpocTU NorouleHuA Nocse yrIeKUCHOTHI HET My paBbu- 
‘ad KUCJOTA, 3aTeM, 3aMeTHO OTCTaBaa, thOpMaJIbJeTuA U, HAKOHEL, MeTHJOBbILi 
MHpT. 

JlaHuble, ipescTaBJieHuble B TaO. 2, MOKa3bIBaiOT, YTO BIIMAHMe yrvieKucuora 
a3a Ha CKOPOCTb yCBOCHHA JIMCTbAMH MOHOKapOOHOBBbIX MNpOH3BOAHBIX BeCbMa 
aBMCHT OT CTelleHH HX BOCCTAHOBJIeHHOCTH. HanOoubuiMh TOpMO3AuIHH abet 
O2 o6HapyXuBaeTcCA MIpH yCBOeHHM.JIMCTbAMH Ha CBeTy apoB MypaBbHHO 
COTE, 3aTeEM. — copMasbgeruga. B mpucytcrBuu 5% COe accumMumalna 
leTHIOBOTO cnupta JIMCTbAMH AUMECHA I1paKTHYeCKH He CHMKAaeTCA, a JMCTbAMH 
iacouIM — flake yBeIM4MBaeTcH. DTa OCOOeHHOCTh aCCHMMJIALMH MeTHOBOrO 
[upta TpyfHo oOpacuuMa. HeoOxoxuMo OTMeTHTb, 4TO yCBOeHHe JIMCTbAMU 
tex HCCJIeOBaHHbIX BelleCTB B TeMHOTe BO MHOFO pa3 CuaGee, eM Ha CBeTY, 
‘UTO TOpMO3aAluero eHcTBuA COs np TeMHOBOM sbuKCallHH MypaBbHHOl KHCJIO- 
bl, PopMayIbyerHya H MeTHMOBOrO cnupTa He HaGsOMaeTCA. 

M3y4enve JaHHbIX O CKOPOCTH YCBOCHHA JIMCTbAMM apoB MypaBbHHOl KH- 
MOTE, POpMaberufa UM MeTHOBOrO CIMpTa B 3aBHCHMOCTH OT OCBeLIeHHA H 
pucytcTBua COz B BO3AyxXe HaBOAMT Ha MBICJIb O HAJIMYMH B paCTHTeJIbHBIX 
KaHAX Kak OOULHX IlyTeH NpeBpallleHwii BCeX yKa3aHHbIX BellleCcTB, TaK HM NyTeH 
Menupuyeckux. ITO MOMOKeHHE MOMHOCTbIO NOATBepAMMOCcb MIpu usyyeHHu 
@HHbIX palWoxpoMaTorpaduyeckoro H HOHOOOMeHHOrO. aHasH3a. 
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“ Taonuna2 


ACCHMUJIAWLMA MeCYeHbIX MOHOKapOOHOBBIX OpraHudecKux coelMHeHul AMUCTbAMU 
M3 BOSAyxXa MPH Pa3JIM4YHbIX YCJIOBUAX 


PayuoakTuBHoctTa Ha 1/r 
JIUCTbeEB, pacn/mMuH X 10-8 


Coequnenne Ycnopua sKcnosHuHHn aco AUMCHb 
—CO, | +CO, | —CO, | +CO, 
Mypapbunad KucqoTa 40 cek., cBeT NDAD) || PAsn@) || _1174,(8) Ga 
60 » » 446,0| 45,4 | 210,4 9,6 
300 » » 803,2| 57,6|212,0} 23,6 _ 
300 cex., TemHoTa 106,01 48.8) 27.7 945.0" 
PopMasbyeruy 10 ceK., CBeT Det) PML Piss) Al") 
60 » » 119,8| 69,3} 99,0{ 40,5 
300 » » PAN Reto) el ARAN aT GNA abAare 
300 cek., TemHoTa VAL) PPO) Vel gilt Ley." 
MertuJiOBblli CiupT” 40 ceKk., cBeT VATE tilts 74) OTM eft 
60 » » ANG || 6267 26,9 teen 9 
300 » » 94,7 | 204,2.|412,5)] 104.5 . 
300 ceK., TemMHOTAa 73,9 49,5) 88,4) GOn2as 


Tak, upu 10-cexyHqHol cboToaccHMHJIAWHH NapOB MypaBbHHOH KUCJIOTHI } 
orcyTcTBve COz NoqaBJiAdlollad YacCTb paHOaKTHBHOCTH OOHAapyXKHBaeTcA | 
tboccpopHEIx scdupax. [pu yBermuennu 9KcnO3HuHH Jo | u 5 MuH. paqvoaKTHB 
HOCTb OOHAPYKUBAeTCA TaK2Ke B POKO3e, G-aaHHHe, Caxapo3e, pyKTo3e 
acllaparMHOBOH KHCJIOTe, CepHHe, TIMKOJeBOH UM TJIMIepHHOBOH KMCOTaX 1 
HECKOJIbKUX HeHJeCHTHPULUPOBAHHIX BellecTBaxX. XapaKTepHO HapacTaHue Mpo 
I@HTa PaMOaKTHBHOCTH aciaparMHOBOM KUCJOTHI B JIMCTbAX (acowIM M G-ala 
HHHa B JIMCTbAX AUMeHA, CONPOBOMRMalouleecA pe3KUM CHHKEHHEM IIPOILeHT: 
MeC4CHHIX BeIIeCTB, paspylllaolluxca B MopaX CHbHOro KaTHoHUTa KY-1 
[Ipucytctsue B aTMocdepe COz pe3KO TOpMO3HT BKJIO“eHHe C!* MypaBbHHOl 
KHCJIOTHI B cpocopHble S*upbI A 3aTeM B caxapa. IlosTOMy pH KOpOTKHX 3KC 
MNOSHUMAX B 30HAX paciosioxKeHud :ocPopHEIx SPupoB, TIHKOJIeBOM KUCJIOTE 
WM CepHHa Ha XpoMaTorpaMMax OOHapyKMBaeTCA PalMOaKTHBHOCTb MpHMepH 
OyHOrO TopsyKa. B TeMHOBBIX OFIbITaX paHOaKTHBHOCTb B MepByio o4epell 
HaOwaeTCA B PIMKOJIeBOM KHCOTe, CepHHe HM acilaparMHoBOoH KUCJOTEe. 

M310xKeHHbIe (PakTb! NpeBpallleHH MypaBbHHOH KHCJOTHI CBUJeETeIbCTBYIO’ 
O TOM, UTO €€ ACCHMUIAIMA OCYUIECTBIACTCA TIaBHbIM OOpa3so0M No boTOCHHTe 
THYCCKOMY ILyTH C TpefBapUTeJIbHBIM OKHCIeHHeM Jo COz MocpeCTBOM aKTHBHt 
jeHcTByrollero (bepMeHTa THIa tOpMMKOJeruApasbl, OOHapyKeHHOrO B CeMeHA’ 
6o6oBprx (1°, 1°), Kpome sToro OCHOBHOrO IyTH MpeBpallenuli MypaBbHHO KH 
CJIOTbI IIPOMCXOAMT ee yCBOeHHe MyTeM HeIOCpeACTBEHHOFO BKJIOYeHHA B CepHil 
(27), ‘ 

IlpH KpaTKoBpeMeHHOHM (hoTOACCHMHJALMM MeveHOoro copMaJIbyeruya 3HauH 
TeIbHawA FaCTb eFO paqWOaKTUBHOCTH CocpefoToueHa TakxKe B PocdopHbIxX 3pH 
pax. SaTeM MeTKa HaKallJIMBaeTCA B G-alaHHHe, CepHHe, acllaparMHOBOli KHCJIOT 
M HeCKOJIbKUX HeHJCHTHPHIMPOBAHHbIX BeUIeECTBAX, paCcMOsaraouwlUXxcA Hi 
XpOMaTOrpaMMax B 30HEe ,JaJIeKO MpOABHraIoulMXCA AMHHOKHCAOT — TaKUX 
Kak (eHWalaHHH, JeHuMH uw T. 1. IIpucytcTrBHe COz B aTmMocdhepe B JaHHO! 
caydae MaJlO BUIMAeT Ha paciipesesenve pawoakTMBHOCTH Mexkly lpolykTaMu 
B TeMHOBDIX OMbITAX HHTCHCHBHO MeTATCH HeHJeHTUPULMPOBAaHHble MpOLyKTbI 
JlaueKO TpOABUraloulwecA Ha XpOMaTOrpaMMax. 

OJHYM 43 TepBbIX MpoOLyKTOB (cboTOaCCHMHJIAWMM MeuYeHOrO MeTHJIOBOTr* 
CIMpTa JIMCTbAMM (pacoJIM HW AUMeCHA, KaK HB IIpeAbIyUINX cyyaAx, OKa3aJIHCl 
tbocopHble S*pUpbI, 3aTeEM MOABJIAIOTCA Me4eHbIe AMMHOKHCJOTHI. OueHb paHt 
oOpa3yeTcA HeHJeHTHPHILMpOBaHHbIM MpoAyKT, WaseKo MposBuratouulica Hi 
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pOMaTOrpaMMax. OTO xe BeLMeCTBO OTBETCTBEHHO 34 IOJaBJIAIOULYIO YacTb 
aHOaKTHBHOCTH 9KCTpakTa IIpH -TEMHOBOH uKCaUMH MeweHOrO MeTHJOBOrO 
qmpra. 

_ Takum o6pa3o0m, J1McTbA pacTeHHii CNocOOHbI HHTeHCMBHO YCBauBaTb Ha CBe- 
y Yepes MocpeAcTBO (POTOCHHTeTHYeCKOrO allMapata Mapbl TAKUX OpraHuyeckux 
eIecTB, KaK MypaBb¥HaA KUCJOTa, POpMabJeru, MeTHOBHI cIupT, OOpa- 
/A MpOMyKTbI, KAYeCTBEHHBIM COCTaB HM NOCeLOBaTeIbHOCTb MOABJIGHHA KOTO- 
SIX OJIM3KM K HaOsOaeMbIM IpH accuMusamMH COz. IlomaMo ocHOBHOTO OKHC- 
ATebHOrO IYTH MpeBpallleHHli yKa3aHHbIX BeLLeECTB, WIA KaxKOrO 3 HUX Xa- 
AKTepHbI Tak?Ke HHbIe MpeBpalleHHA, XOpowio MpoNcXoAAUHe, MO-BHUMOMy, 
|B TEMHOTe. 

_ MoxkHo ZyMaTb, 4TO OTMeYeHHAA CIOCOOHOCTb JIMCTbeB HHTCHCHBHO yCBaH- 
iTb Ha CBeTY HeKOTOPble OpraHwyecKkHe JleTy4He BelllecTBa MpesCcTaBJIAeT 
Ooi «MepeKUTOK» reTepOTPpOHOCTH, coueTalollelica c doToaccHMHJAHel. 
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PUCTOJIOTHUECKHE MPOLECCbI NPM TOMOTPAHCHJIAHTALHMH 
KOHCEPBHPOBAHHOHM KOK KPOJIHKA 


(II pedcmaeaexo axademuxom H. H. Axnuuxoeoim 6 I 1961) 


Tlepecayka TKaHelH HM OpraHOB, B TOM 4HCJie H KOK, MMewllaA He TOJIbK 
oOuleOHOOFHYeCKMH MHTepec, HO M OOMbUIOe NpakTHYecKoe SHaeHHe, MpUBI 
KaeT BHMMaHve MpesCTaBuTeviel pa3Hbrx cnemHatbuocten (1~ °). Ductosormuecky 
Ipoleccbl H3y4eHb! Ooee MOApOOHO pH ayTOTpaHcHaHTaluu KOK IKCHept 
MeHTAJIbHbIX 2XHBOTHBIX H YeoBeKa (91°), a H3MeHeEHHA TKAaHeH KOH IPH rc 
MOMacTHKe CooOulaioTCa B HeMHOFHX UccJeqoBaHuax (1®~*°), BowbnMHcTB 
aBTopos (°, *4) CUHTaIOT, YTO TOMOTPAHCIaHTAaTbI He MpWKHBAIOTCA BCJIEACTBH 
HMMYHHO-OHOJIOrHYeCKOH HECOBMECTHMOCTH TKaHeH NoHOpa MH pewunuenta. In 
ee IIpeOWOJICHHA CpeH MHOrMX ApyrHx cnocoOos Oblwia mpellomweHa KOHCepBe 
WMA KOXH Ip Temmepatype oT +2 no +4° (72-*4). EnHHM4HbIe HCCeOBaHH 
BbITIOJIHEHBI C IIPHM€HeHHeM 3aMOpaxKHBaHHA JOCKYTOB mpH —3° (*°). B HacTos 
ieH paOoTe NpHBOAHTCA FHCTOJIOrHYeCKHH aHaJIH3 H3MeHeHHH TMepecaxKeHHO 
KOKH KpOJIHKa — JOHOpa, KOHCepBHpOBaHHOH B YCJIOBHAX 3aMOpaxKHBaHHs 
WM OKpyKalolleH KOK pellMMveuTa. 

MatepHaJIoM JWI WCCIeEQOBAHHA CJLYKHIH TOMOTPaHCNaHTaTbl KOM He 
PpyXKHOH MOBepXHOCTH yxa KpowHKoB. JlocKyTbI, HMeBLIMe SOpMy Kpyra uz 
MeTpoOM 2 CM H BKJIOUaBLUHe SIM JepMHC H BCe CJION JepMbI C IpHaTKaMH KOR} 
COXpaHAJHCb 9 CyTOK pH —3° (B 91eKTPOXOOAMIbHuKe). Bpio ycTaHoBeHc 
YTO IPH KOHCepBallHH B THX YCJIOBHAX B KOKE He NOABJIACTCA BHJHMBIX H3Me 
HeHHH. [lepeq mepecaqkoH Ha BHYTpeHHeH MOBepXHOCTH yxXa KpOJIMKa Mogr¢ 
TOBIAOCb JOKE Cpe3aHHeM JIOCKyTa TaKOrO 2%e pasMepa, Ha KOTOPoe H Mep¢ 
CaKUBaJICA KOHC€pBHPOBaHHbI KOHN JOCKyT. OH PUKCHpOBaJICA aBALe 
MOBASKOH WM CLUMBaHHeM KpaeB yxa. Matepuasl B3AT B CpoKH oT 15 Mux. 2D 
17 cyToK Mocme roMondacTuku. MuKcaluA BCerO FOMOTPaHCHMaHTaTa C OKP) 
*KarouleH Kowkeh peuunuenta 10% pacTBopom dopMaHHa. SamHBKa — B Wed 
JOWHH. Cpesbl MpoBeweHbI NO AHaMeTpy MepecaxkeHHoro JocKyTa Moriepe 
yxa. OkpacKa reMaTOKCHJINH-303HHOM. 

IlepecaxkeHHble JIOCKyTbl COCTOAT H3 STIMJepMHca WM BCeX CyOeB epMb 
BKJUOUaA BOJIOCHHbIC POMWIHKYJIbI H 2Xeesbi. KoHcepBHpOBaHHble B TedeHr 
9 cyTOK pH —3° sMocKkyTpI yxKe uepes 15 MHH. MocJIe MepecayqKH HeCKOVJIbK 
OTeYHbI, a B OCTAJIbHOM OHH HE OTJIMYAIOTCA BHHMbIM OOpa30M OT HOPMaJIbHO 
KOKH HapyXHOM MOBepXHOCTH yxa KpowHKa. JIOcKyTbI B OOJIBUIMHCTBe CJTyyae 
BIIOTHY!O IIpHJleraroT K JIOKY, UpeACTAaBJICHHOMY BOJIOKHHCTOH COeAHHUTEJIbHO 
TKaHbio, MWepexoalieH Oe3 peSKHX TpaHHil B HaaxpsuiHHny (puc. | a). Jin 
u3pe4Ka MexKy JIOCKYTOM H JIO%KeM BCKOpe Mocyie MepecaqKU MOAB AIOTCA Ooue 
WIM MeHee OOMIMpHble KPOBOW3IMAHHA, OTTECHAIOMIMe TpaHCaHTaT KHapyx«K 
WM yXyularoljve YCJIOBHA ero T1MTaHHA. B TeyeHve MepBoro yaca MocuJle Mepeca) 
KM COCMMHMTeIbHaA TKaHb’ Joka HHDMATpHpyeTca MceBlos03vHOpuaMu, F 
MIpOHHKaIOulHMH Ha MepBbIX MopaxX B socKyT. K KOHLY M€pBbIX CYTOK T0CJ 
MJIaCTHKH, OHOBpeMeHHO C Ha¥aJIOM MHTAHHA TOMOTPAaHCIWaHTaTa NyTeM [Hd 
(by3HH MHTATebHBIX BeLLeCTB H3 COCYOB J102%Ka, MpOWCXOAMT MpOHHKHOBEeHE 
NCeBAOIO3HHOUAbHHIX JIeHKOMMTOB XO3ANHA B JocKyT, Buayane on OOnap} 
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Pue. 1. YuacTKH TOMOTPaHCMAaHTaTOB Hepes 15 mun. (a), 4 cyToK (6) 4 12 cyToK (6) nocuJe ne- 
pecakH. a H 6 — OK. 7, 06.8 X; 6 — OK. 7, 06.40 X 


| pune. 2. OOmunit Buy (a) H sMHAeEpMHC (6) KOH Hapy2KHOH NOBepXHOCTH yxa KpolHka. 2 cyTox 


+ mocie roMOomlacTHKH Ha BHYTPCHHIOIO MOBE)XHOCTb yxa. @ — OK. 7, 06.20X; O— OK. 16, 
0640 


Puc. 3. Cao6oxHEt Kpal smMjepMaJIbHOrO pereHepata, pacmouloxwKeHHoro Ha rpaHyIALHOH HOH 
TKaHH peuHMHeHTa H HEKH3HECOCOOHOM JepMe FOMOTpaHCHAaHnTaTa. 17 cyTok. OK. 7, 06. 20 x 


Pue. 4. Paspactanne snutemna pelumHeHnta Toy KpaeBoit uacTbIO TOMOTPAaHCnaNTaTa. 15 cyToK. 
Ox. 7, 06.8 X 
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<MBaIOTCA JIMUIb B CaMbIX TIYOOKHX ero YaCTAX B BHJe OTACJIbHbIX 3JICMEHTOB, 
aTeM OOpa3yi0T HeOOJIbINHe CKOINJIeCHHA, a BIOCeEACTBHM pacilosaraiotcsa MOII- 
(bIM CJIOCM B TIyYOOKMX HIM Jake Oovlee MOBeEPpXHOCTHbIX YaCTAX TOMOTPAaHC- 
imaHtTata. HekoTopbie JieHKOWHTH! IpOHHKAaloT NO INHAepMuC HIM Lake BHYTPb 
[efO, CKOMIAACb B We, YacTO OOpasyrouleHCA BCJIeACTBHe OTIO2%KeHHA Oporo- 
eBIUHX IJIEMeEHTOB OT 2%KM3HECTOCOOHBIX. Mexky KOJWareHHbIMH yykKaMyH Jep- 
{bl JOCKYTa NOABJAIOTCA IIPOMEXKYTKH, 3aHATLIC OTEYHOH *KUuAKOCTHIO. Ilo Beet 
\eEpOATHOCTH, STO IIPOHCXOLNT BCJIEACTBHe NpeBavIMpOBaHHA MpHTOKa 2KUAKOCTH 
[a| OTTOKOM, KOTOpoe HMeeT MeCTO HM IIpH ayTorvacTHKe. 

Uepes 2—3 cyTok mlocule nepecayKH KapTHHa rOMOTpaHCllaHTaTa CTaHOBUTCA 
qe Ooslee MecTpol. B KpaeBbiX 4aCTAX JOCKYT MpwoOpetaeT ABHIC HEKPOOHO- 
‘ueckHe H HeKpOTH4eCKHe IIPH3HAKH: Apa WH WHTOMMAsMa KJeTOK STMepMuca 
\KpallwBaroTca o4eHb OIeqHO, OHH pacnoslarawTca CBOHM JJIMHHUKOM Mapai- 
I€JIbHO MOBep XHOCTH KOXKH Jake B Oa3aIbHOM CJIoe. Mexyy cympa6a3a/IbHbIM 
{ OPOTOBEBLIMMH CJIOAMH KJIETOK CKOMIAIOTCA H NornOatoT MceBOI03HHODUIEI. 
CWeTKH COCAHHHTeEJIbHOH TKaHH B epudepHuecKHX YaCTAX MOCKyTa nNornOaior, 
‘OareHHbie Wy4YKH TepAIOT ACHbIC KOHTYPbI, CiavBaloTCA BMecTe, OOpa3yx 
fOMOreHHbIe CaOoKpacamMecH 303HHOM yyYacTKH. Ha Fpanuue 2%Xu3HecnocoO- 
fbIX H MePTBBIX YAaCTelt OCKyTa MCeBAOSO3HHOPHAbUbIe JIEHKOUMTbI OOpasy1oT 
(eMapKalMOHHbI Bal. B wWeHTpaJIbHbIX YaCTAX MOCKyTa MpeoOagaioT He 
(cTpouyeckue, a NpomudepaTHBHble H3MCHEHHA SIMTeIHaJIbHbIX , 9JIEMEHTOB, 
I STIMJepMHe HMeeT *KHSHECHOCOOHBIN BHA: Apa eFO KJIeETOK OKpyTvible, HMeIOT 
sopolio pa JIMUMMBIE AMPbIMKH WH TvIbIOKH XpOMaTHHA. Iwtonasma ‘KuleTOK 
KCHPUIbHAS. Mecramu Ha rpaHuue c yuacTKaMu NoruOwero*snusepMuca mo- 
lePXHOCTHBI MacT OOpasyeT HeOombuMe perenepaTbl —“Oy TaBOBUABEIe yTON- 
He€HHA SNMHTeNIMA, CMellaiollleroca B CTOPOHY MMK pockomHyetKHX U3bASB EHH i 
1ocKyTAa. Onnakow OTIM4He OT AYTOTPaHCIaHTaTa B uutona a OK 9nn- 
‘eM IPH 9TOM. He yBeIHUMBaeTCA KOHYecTBO PHK u He NoaBuaeTed Tpanyiap- 
wii ramkoren (§8). Eue Gonee oTueTIMBLIe MpomMdepaTHBHble U3MeHeHUA 
METH! B es eee Orn cboumuKyJoB. Lutomia3sMa STHX SIHTeMaJb- 
HbIX KJIETOK, B OTHE OT JJIEMCHTOB STHJepMuca, Oas0duJibHa, T. e. Cosep- 
KHT 3HaUMTeIbHOe KOMYecTBO PHK. B HeKOTOpBIX KJleTKaX HaPyXKHOTO Bo-. 
IOCAHOFO BaraMULs BUAHHI (PUrypbl MHTOTHYECKOLO JeweHua. Takoe couetaHue 
IMcTposwyecKHX H HeEKPOOMOTHYeCKUX M3MeHEHHM, C OHOM CTOPOHEI, HM Mpo- 
mMdepaTHBHEIX — Cc Jpyroli, MposomKaeTCA B TOMOTPaHCMaHTaTax elle WVIH-. 
febHOe BpeMA, axe Korfa NorHMOUIMe yYaCTKH NOABAIOTCA B NWeHTPasbUbIx 
HacTax JockyTa (pic. 16). Hapsqy c HMM BUAHEI B TeyeHHe BCeli perecuny 
Heel oce Nepecatku, a 3a4acTy!o M Nosxe, Jo 10 — 12. 0HA, ABHbIe Npo- 
fudepaTuBuble H perenepaTuBHble U3MeHeHUA srMTenMa. Mecto moruOmero a 
TOMY BpeMeHM SIMepMuca TOMOTpaHcMauTata 3aHHMaeTABHOBb red 
HbIM MOKPOBHbIM SMNTeHabHbI WwacT, COCTOAWIHH W3 HeECKOJIbKUX CJIOEB 
<Me€TOK C KPYIHbIMH OB@JIbHbIMM ALpaMH, B KOTOPbIX XOP®WIO pa3JIMYHMbI 
ApbILIKH (puc. | @). Hexotopsie KJIETKH JleIATCA MHTOSaMH. LluTonla3sMa STHX 
sleTOK Oa30cusIbHag T. e. Oorata PHK Mi JIMUeHa MMPMeHTHBIX BK JIQUeHHH. OTS. . 
*yTCTBHe MOCIENHUX ABJIAe€TCH KOCBEHHbIM JOKa3aTeJIbCTBOM “pe ropaiyas pe- 
NeHepaTa 3a CUET SIINTEMA IpHaTKOB KOK, KJeTKM KOTOPBIX JIMINCHBI NMPMeHT- 
4bIX BKJIOUCHHH — B TO BpeMA Kak SIIMepMHC HapyxXHOH ie ae Ee 
KpOJIHKa MHTMeHTHpOBaH. 

MectaMy 3aMeTHBI pa3pacTaHiA KU3HECHOCOOHOTO SIMTeIHA rIpHAaTKOB KOKH 
4 NO MOBepXHOCTH TOMOTPaHCHaHTaTa C OOpas0BaHHeM MOKpOBHOrO MacTa, 
a BHYTpH JOCKyTa, Ha rpanuue ero OMepTB@BIlel Hapy2KHOH wacTH H rutyOOKUX 
JacTeH, COXpaHMBIIMX MpHsHaku HOPMaIbHOW KOU. OTM paspacTaHusA STIMTe- 
IMA HMeroT BU, TOHKHX ABYCONHbIX actos, ITH HepasJIMYHMOl BepTHKadIb- 
HOH AHHSOMOp@HOCTHIO, pacTyWIMX MapaebHO opepXHocTH KoxKH. Mexyy 
mOcKYTOM. HW JlOwKeM OOpasyeTCA TaK Ha3bIBaeMbIN CHaliHblH col — Mosloqax 
\panyJIAWMOHHaA TKAHb, MHOFOUMCJIeHHBIe KJIeETOUHBIE SJIEMeHTbI KOTOpO — 
Kak cBOOoJHbIe (IlyTeM MepeMellleHHA), TAK H OCesIbIe (MOCTeMeHHbIM Bpacta- 
wen) —TIIpoHukaioT B rayOokWe uacTH ToOMOTpaHCMaHTaTa. OfHaKo B OT- 
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jmmune oT ayTonaacTuku (11-1) 4 qaxe roMomsacTHKH KOK MOpocaT nocwle oxK 
ros (°°) He yaiocb Ha6m02aTb aKTHBHOTO BpacTaHHua KanHJJIAPHBIX OTIIPbI 
KOB MexK]y KOJWMareHHbIMA Wy4KaMH JOCKyTAa. 
C TeveHveM BpeMeHH, TipiMepHo kK 15 — 17 cyTKaM, B Mepeca»KeHHBIX JI 
cKyTaxX HcuesaioT HMeBIIHe paHblle MecTo NpomMdepaTuBuble sABeHuA. Tom 
TpaHcsaHTaTb Hallelo NorHOaioT, MpeBpawjasich B oTCaMBaromulica cTpy 
HeckombKo HHave MorMOaeT roMoTpaHcnmaHTaT y MopocaT (”°), Korga ero B 
JIOKHUCTOe Me%KKJIETOUHOE BeleCTBO MocNe paciaBeHHA SIIMepMuca Hu H 
Kp03a COCKMHUTCIbHOTKAHHBIX KJI€TOK CJIY2KAT, MO Kpalineii Mepe, HeKOTOpoO 
Bpema «ryOKol», B KOTOPy!o BpacTaroT M3 CNaHHOrO CNOA KAeTKM MH KanMIAAp 
peuuienra. BoceqcTBHH, KOHCYHO, M@XKKJeETOUHOe BellleCTBO JOCcKyTa pa 
cacbiBpaeTcs. a 
B TecHolt CBA3H C MpoleccaMH, MpovCXoAAUIMMH B TOMOTpaHcnsmanTaTe 
HaXOMsTCA USMeHeHHA, HaOJNORAEMBIE B KOXKE pellHNHeHTa, OKpyxaloleli OCKy 
W Jake HAXOJAMeHCA Ha HAPyXHOH MOBepXHOCTH yXa, T. €. MO Apyryo CTOpoH 
XpAMleBOH MacTHHKu. YxxKe yepes 1 —2 cyToK mocme nepecaqKu Koka HapyxK 
HOM MOBepXHOCTH yXa -HalIpOTMB MecTa MepecayKu CHIbHO yTO/MeHa, OTeUHA 
WHHIbTPHpOBaHa MCeBOI03HHODHAbHBIMM JelHKoWHuTaMH. Cocyfbl paciiupeHb 
HW TepelouIHeHbI KpOBbio (pwc. 2 a). OQmMepMHC HeCKOMbKO yTOMUIeH, BHIHb 
(buUrypbl MHTOTHYECKOTO [eeHHA B BOJIOCAHBIX (POMIMKY aX HU KeTKAX OMHOTO- 
mByX rayOoKHX COeB MOKpOBHOrO Mlacta (puc. 2 6). Takue u3MeHeHUA STIMTE 
JIMA BIIOUHe COOTBETCTBYIOT COCTOAHHIO TodexkauleH CoeHHUTebHO, TKAHH 
(2°), Heckowbko Mlo3xKe, Yepes 4—5 cyToK Mocse NacTHKU, 9TH H3MeHeHHA 
KOK HapyKHOH NOBepXHOCTH yxXa Mporpeccupytwr. OkcyqaTuBuasA (basa BOC: 
lasleHHA CM€HACTCA MpOAYKTHBHOHM: pasBUBaeTCA MOMLHbIi COM TpaHyJIAWMOH- 
HOH TKaHH. OMMTepMHC OCTaeTCH YTOJIUICHHBIM, B HEM BHHbI MHOTOUMCAeHHBIE 
muTosbl. MecTaMu rceBqo203HHOPHbHbIe JeliKOWMTE paspyuiaioT Halxpsll- 
HULY H JaieKO BHEApPAIOTCA B XpAeBylo TKaHb, OOpa3syA B Hell y3opHI. JlaxKe 
B HavOoulee MO3QHHe HS MPOCMeKEHHBIX CPOKOB KOKA HapyKuolt TIOBepXHOCT 
yXa He CTAHOBHTCA MOJIHOCTbIO NOXOKeH Ha HOPMAJIbHyIO. 
Koxwka pelwmventa Ha BHYTpeHHel CTOpone yXxa, OKpyarowlad TOMoTpauc- 
WwlaHTaT, H3MeHAeTCH B elle OombueH cTenenH. IloqroToBka Joma AIA MocKyTa 
TIPHBOAUT K OOpas0BaHHi0 OOMIMpHOH paHbl, Kpad KOTOPOM OKa3bIBalOTCA CMexK- 
HBIMM C MepecaxKeHHBIM JIOCKyTOM. BcemeycTBHe CKopol rH6eH KpaeBbIxX YacTelt 
TpaHciaHTaTa OOpasyeTcH SHaYHTeIbHaA KOJbICBUIHAA pana, STHTeIM3H 
pyloulaxica 3a CueT pemumMenta. baaroqapxA aKTHBHOMY MepeMelleHhio STUTeIMA 
KOMIIICKCHBIM,MIaCTOM HM MHTOTHYe€CKOMY JeJIeHHIO KJIeTOK Oa3abHOrO HM Cym- 
padasauIbHOro ClOgB BOSHUKAe€T MHOFOCNOMHbI STMJepMaJIbHBI perenepar. Ou 
UMeeT Ha pa3pese dbopMy KMHa HAM OyaBOBUAHO yTouWeH. B ero dbopmupo- 
BaHHH IpMawMaroT ysacTve, Kak HM MIpH Apyrux MoBpexeHuAX KOXKH MJeKO- 
MHTaOllux wo uenoBeka (14-)%, 2’, 2%), sxnsHecnOcoOHbIe “SIHTeIMaIbHbIe 3JIe- 
MCHTHI BOJOCAHEIX (ONMMKYJOB. ONUJepMabHbIM pereHepaT UMeeT WIMpOKyW 
3OHY 2KH3HECIIOCQOHBIX SJIEMeHTOB, Oa30PUbHaA WHTOMNAa8Ma KOTOPHIX coyep- 
KUT Oombu0e KomMYecTBO PHK. Ou mpoyBuraetca lo ycneBarolleli oO6pa30BaTb- 
CH TpanyAWHOHHOH TKAaHM pelMiventa (puc. 3). SHayeHve cyOcTpata Aa ye- 
MleMIHOFO MpOABWXKeHHA SIIMTeIMA MW eFO COCTOAHUA XOPOMIO 3aMeTHO B TeX Me- 
cTax pereHepata, re OH, HapacTad Ha OMepTBEBLIy1O JepMy roMOTpaHciiaHTatTa, 
CTaHOBUTCA OY€Hb TOHKHM, He2xKH3HeCMOCOOHBIM Ha BH (pc. 3), H, M0-BHHMO- 
My, BeCb ero CBOOORHBIH Kpal BcKope NornOaer. B To xe CaMoe BpeMA yuacTKH 
perenepata, JlexKallwe Ha paHYyJAWMOHHOM TKaHH pellMMWeHTa, COCTOAT U3 
MHOPHX CJIO€CB XKH3HECIIOCOOHBIX KeTOK (pvc. 3). B TaHHoM cay4ae, TOMHMO 
YXyMleHHA, CyOcTpaT AJA IMUTeEMHA ellie H YyKepOeH, YTO He MO*KeT He HMeTh 
OTPHIaTebHOrO 3HaYeHHA. 
B pale cary4uaeB HeKpOTH4eCKHe Macchl, OOpa3s0BaBllivecA W3 KpaeBbIxX 4YacTelt 
rOMOTPaHCIIanTaTa, He JalOT BOSMOKHOCTH JIMTeMMAIbHOMY pereHepaTy CKOJIb 
KO-HHOyb JaseKkO MpOABHTaTbeA, H SIMTeIMH peluMmventa OOpasyeT MOLLHEIC 
paspacTaHus B CBoelt PpaHyJIAWHOHHOM TKaHU, HHKOrya He MpOHHKaloulve B 
HepMy Jlockyta (puc. 4). wet 
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Takum o6pa3oM, KOHCepBallHA JIOCKYTOB KOXKH KpOJHKa B TeveHHe 9 THeli mp 
-3° He H3MeHAeT BUMMbIM 0Opa3s0M ee CTpoeHHa. Ilepecaxkenuble JOCKYTHI B 
OHEYHOM cy¥eTe MorMOaioT, HO B TeYeHHe nepBEIx 10 — 12 qQuelt o6napyxu- 
aloT HapsAyy c UCTpoduyeckuMu HeKpOOHOTHYeCKHMH — pereHepaTHBHble U 
poulMdepaTuBubie usMeHeHuaA. HasiMuve NOceMHHX MOKAa3bIBaeT, YTO IPH co3fa- 
HM OjarolnpHATHBIX YCJIOBHH MOXKHO, MO BCeli BEPOATHOCTH, eCIH He CleuaTb 
PWKUBJIeHHe TOMOTPAHCIMaHTaTOB KO?KH MOCTOAHHBIM, TO CHJIbHO. YJJIMHUTb 
poK HX BbpKHBaHHaA. TloceqHee HMeeT OoWbIoe NpakTHYecKoe 3HayeHHe U 
MpaBAbIBaeT NOMCKM B STOM HallpaBeHHH. 

- ipuxocum ray6oky1o GmarogzapHocts npod. B. U. Tlomosy 3a noctosunyi0 
(OMOLW IPH BbIMOJIHeHHH SKCIepHMeHTaIbHOH YacTH paOoTHl. 


_ BoewHo-mequuHHcKad akalemua — ~  Tloerynuso 
; C. M. Kuposa 3 1 1961 
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IKCHEPHMEHTAJIBHAA MOP®@OJIOTHS 


A. A. BOAXTKEBHY 


THNOTAJIAMHYECKAS PEFYJIAWHA MPOMEXKYTOUHOM OJ | 
PHNO®H3A 


(IT pedcmaereno axademuxom H. H. Il manveaysenom 27 XII 1960) ; 

CBA3b TIMTMeHTalMH NOKpOBOB C HepBHOH peryJauMel M3BeCTHa IT 
SIBJICHHAM Ce€30HHbBIX H3Me€HeHHH B pHCyHKe H OKpaCKe He€KOTOPBIX XKHBOT 
HbIX. OTa 3ABHCHMOCTD JleTaIbHO H3y4eHa Ha pblOax HU aM*HOuAX, OOMaTaioulyl 
KOMIWI€KCOM pa3JIMYHBIX MHTMeCHTHBIX KuleTOK (XpoMaToopoB) B STIMepMKce | 
epMaJibHOH 4YacTH KoxwKH. Tlocae oTKppiTun Llonyzekom (1%) HHTepMeqHHAa OBI 
yTOUHEHA 3ABUCHMOCTb MHFMEHTHOH peakILHH OT NpOMeKYTOYHOH JOMH rHnomu3sa 
IlosxKe ObluIO MOKa3aHO, YTO NO KOHTpOJIeM HHTepMeHHa HaXOAUTCA peakue 
BBITATHBaHHA IWHTOMMAaSMaTHYeCKHX OTPOCTKOB XpoOMaTOopoB, cosepxalll 
MMIMeHTHbIe Tpany.Jbl (9kcNancusa). B oTcyTcTBHe MHTepMeqMHAa¥ y PuNopus 
9KTOMUPOBaHHbIX aMDHOMH HacTyNaeT OOpaTHoe ABJeHHe — KOHTPaKUHA ME 
MCHTHBIX KJI€TOK, CO¥eTaIOIMaica C [McMepcueli rpanya B KcanTodopax. [ur 
MeHTOOGpa30BaHHe Ke, H B YACTHOCTH MesaHOreHes y pbIO, He 3aBHCAT OT HE 
TepMeyHHa, a KOHTPOJIMpyeTcA a peHOKOPTHKOTPOHbIM TOPMOHOM TepeqHe 
HOM runopusa. Y ampwOui WMewTCA OCHOBaHHA CUHTATb, YTO M ANCTepcH 
HM MIHTMeHTOOOpa30BanHe B XpoMaToopaxX 3aBHCAT oT HHTepMequHa (°, *) 
’ Tlocnequuii Ho cBoeH XMMMUeCKOM CTpyKType HaHOouee Omu30K K AKTT (77) 
~  Vimerotca mpoTuBopeunsple JaHHble O pe3yJIbTaTaX TPaBMHpPyIOWHX BOS 
MeHCTBUM B OONACTH OTI€bHBIX YYACTKOB WeHTPaJbHOH HePBHOM CHCTeMb 
rlaBHEIM OOpa3s0M FHuNMoTalamMyca, COMpoBOwKAawulNXcA yCHeHHeM HH ocsal 
JI@HHeM peakILHH XpoMaTodopos KoxkH (?°~?’). Ilo HoBeHUIMM aHHBIM, B Hore 
maMyce JIOKaIM3yIOTCA Apa, HelipoceKpeTOpHbI MaTepHal KOTOpbIX OKa3bl 
BaeT BJIMAHHe Ha MHOFOUMCIeHHbIe (PYHKWMH HHKHerO UpHyzaTKa Mosra (°,™4) 
IIpeqcTaBissio MHTepec BLIACHHTb,He 3aBUCHT JIM CTHMYJMpysomlasa Xpomatocopt 
YHKILMA MpOMexyTOUHOH oH runodu3sa OT HeHpOCeKpeTOPHDIX BelilecTB mpc 
M@xKYTOUHOFO Mosra. ‘ 

B sto cBA3H MpHoOpeTaioT ocoGoe 3HaveHHe SKCMepHMeHTaJIbHbIe (bats 
NOJIy4eHHbIe panee B Halle MaOopaTOpHH Ha JMYHHKAX Pa3HBIX BHJOB aM@E 
Ou B pesybTaTe YaCTHYHOM TewepeOpanun ('). Francie TIpOMex y TOUHOP 
MO3ra, He BHAA Ha KH3HECIOCOOHOCTb FOJIOBACTHKOB, HM€eT CBOHM 3aKOHOMEP 
HbIM CJI€JICTBHeM IIpHOCTAHOBKY e€CTeCTBEHHOFO MeTaMop(osa, pesKOe MOBbILMEeHH 
THEPOPWIbHOCTH TKaHeli H TrunepmurMeutawuio (7, °). Takoro poza B3aHM¢ 
CBASAHHAA TpHaka (bx3HOOrHyeCKHX HaPYWIeHHI ABJIAeTCA aJeKBaTHBIM 01 
paxkeHveM (byHKUMOHAJIbHEIX CABHTOB B THMOPH3e H, COOTBETCTBEHHO, B e 
Tpex Mouax. EctecTBeHHO, YTO PeHOMeH TOPMOXeHHA MeTaMopdosa accollk 
MpoBasica C NepelHeh (NMCTabHOH) Boel, THApodpubHOCTh TKaHeH — Cc HepE 
Hou Jone. IIpoMexyTOuHad Ke OMA B AHAMOTHYHOM aACIeKTe He ABJIAACb ell 
o6beKTOM HiccreqoBanusa (1, 4). 

HalivM MoJOnbITHbIM MaTepHasIOM ABJIAIHCb TONOBaCTHKH H wacTHY 
CerovleTKN 3eeHOH Jaryutku (Rana esculenta), vecuouHuup (Pelobates fuscus) 
*KepJIAHKH (Bombina bombina) u 3eneHoi »xadnt (Bufo viridis) B KomMuecTE 
836 sksemniapos; 140 HeonepHpoBaHHBIX TOJOBaCTHKOB TeX %Ke CTAaquii, a Tak 
xe 18 ceroleTOK CJIYxKHIM KOHTpOJbHbIMH. MetoquKa onepauHii HU yculopna C 
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Hep2KaHHA MOJOMbITHOrO MaTepHala OblIH OOCTOATebHO ONMCaHbI B MpesblyLy- 
mux myOmuKawuax (774). 

_ Bo Beex cily4anx, Korga ollepaluu ObivIM yCNelHbIMH, T. e. Obilo MpoHs- 
BeJleHO YlaJIeHHe MpeONTHYeCKUX AJep, MOKAIH3YIOWUXCA JIaTepaIbHO B CTEH- 
KaX IIpeoMTHyecKoH AMKM (4TO NMOATBepAMMOCh N03%Ke THCTOMOrHYeCKHM HC- 
eeqOBaHveM), H3MeHeHHA B OKpaCKe MOKPOBa MpOABJIAHCb O4YeHb paHO Hi 
pesKO yCHJIMBaluch yepes 4—6 yac. Nocae yaleHia MpoMexyTOUHOrTO Mo3sra 
(puc. 1 a, 6). Takaa runepMenanusayHa Oblwia HavOoslee HHTeHCHBHOH y rouo- 
BaCTHKOB HM CerovIeTOK YeCHOUHHUbI H 3eJIeHOH JIATYWIKH, OHA OTHOCHTeJIbHO 
cnadee MpOABAIaCh y %KepJIAHKH U 3emeHOH wap. IIpu HenomHOl 9KcTUpmia- 
MMM MpeontTHyeckoh OOacTH HacTyMasIo cla6oe NMOTeMHeEHHe KOXKH OepHpo- 
BaHHOrO XKMBOTHOrO, MO CBOeH OKpacKe OHO 3aHHMaJIO MpOMexKYTOUHOe MOJIO- 
WKeHHe Mexkfy PHMepMWrMeHTHpOBaHHbIMH YKHBOTHBIMH HM KOHTpoJeM (puc. | @). 
Ha puc. | 2, 0 ipeacTaBeHbI MHKpOoTO KOxKU, MOKa3bIBalOlllHe pe3Ky1O 9KC- 
MaHcuio XpoMaTOopoB, HacTyMarolllyio Noce BbIKJIOUCHHA IpeonTHyecKUXx 
sjlep. ONHOBpeMeHHO TIPpOHCXOAUT MpeBpallleHHe MeJIAHOIWMTOB B MesaHOdopbl 
HW MUrpalluaA UX B 3O0HBI, OTHOCHTebHO CaO OKpallleHHble B HOpMe. Peakuua 
TMIMeHTHBIX KJIETOK y OMepHpOBaHHbIX FOMOBaCTHKOB VM MOJIO(bIX JIATyueK 
(CTOHKO COXpaHAeTCA OYeCHb MpOROJKUTebHOe BpeMaA. Tak, OCTAHOBUBLIMeCA B 
Pa3BUTHH TOMOBaCTHKM YeCHOUHHUBI WH Yepes 20 WHE Moce oNepaunHn octa- 
BaslMCb COBepweHHO YepHbIMH. Movlofble JIATYWIKUM, pe3KO YepHeBIne B Te- 
WeHHe NepBbIX CyTOK Mocse onepalwuu, yepes 7—8 AHeH OOHApyKHJIM JIMIUIb 
¢cma6oe MocBeTJleHHe, COXpaHHB Ha IIpOROJMKHTEJIbHbIM CpOK THMepmurMenta- 
1HIO MOKpoBa HM TeM CaMbIM 3HAYHTeJIbHO OTMHYAACh OT CBOeTO HCXOHOTO Coc- 
TOAHHA. 

_ Yuctodtoruyeckoe usyyeHHe oOnacTH MpoMexKyTouHOrO Mo3ra, BOPOHKH 1 
Tunoduga IIPCHMYMLCCTBEHHO Ha CarHTTaJIbHbIX HM YACTHYHO Ha MOMepe4HbIX Cpe- 
3aX JlaJIO BMOMIHEe COrMacyIoOWlWeCA H MHOTOKpaTHO NOATBepAHBUIHeECH pesyJIbTa- 
tH. IlpeqBapuTebHO CJleqyeT yKa3aTb, 4YTO Y KOHTPOJIbHbIX TOJIOBACTHKOB, 
Kak pa3 Ha CTaqHH, MpefMecTByioleH HaCTyMIeHHIo MeTaMopdosa (Ha 9TOH 
CTayuH ObWIO MpoHsBeyeHO OOJbIIMHCTBO OMepalluli), MpoMexyTouHaA oA 
BLIeAIach CpeqH Apyrvx OTMeNOB rvodpu3a CBOMMH IIpH3HaKaMH OTHOCH- 
TeIbHO paHHen TudpphepenuupoBKu. B 9TOM MOXKHO ObWIO yOeLUTHCA MO COCTOS- 
HHO KJIeTOK, XapakTepy H HHTeHCHBHOCTH OKpalIHBaHHA UX IWHTOMIAa3MbI. 
-B uactHocTH, HanOouee cuuibHy10 [JAC-peakumio JaBasIM HMeHHO KJIeTKH Tpo- 
-M@XKYTOYHOH JOJIH, HeCKOJIbKO claOee OKpalIMBalacb MopdoJioruyeckH: c1ad0 
“OPopMieHHad 3aHAd Joa runodusa. JlenoHupoBanHblit 3yecb HelipoceKpe- 
TOPHBIM MaTepHadl, a TakxKe efO MeKHe PpaHYJbl M MbWIeBUHAaA 3epHHCTOCTh 
.B lIpeMiiecTBylollleM y4acTKe HelipasibHOH YacTH rHunopvsapHoro crTeOs., Xa- 
PpakTepH30BaIHCbh HpuCyTCTBHeM MoOJMCcaXapuHOrO KOMMOHEHTa. OKcHepHMen- 
“TasIbHoe BbIKJIOYeHHe HCTOUHHKa HelipoceKpeTa (IpeonmTHyecKHX sfep) IpH- 
BOJMIO B CpaBHUTeJIbHO KOPOTKHM CpOK K peYKUMM 3aqHel JOH runousa, 
a 3aTeM HM HelipaJIbHoro yuacTKa CTeO/IA, KOHTAKTHpyioulero y JIMYHHOK B HOpMe 
Ha 3HaUMTeIbHOM IIpOTAKeHHH C Mepequel Woden runodusa. 

B pe3yubTate of HeHporunodusa ocTaeTca JIMINb OHH COW yIWIOWLeHHBIX 
"TAMAJIbHBIX KJICTOK, MOKpbIBalOllHH NepeqHiolo KW MpoMexkyTodHyio ow. OG6e 
9TH COXpaHUBLIKecA JOM NpeTepileBaloT rulepTpouio B CoveTaHHH C yCHJIeHHO! 
‘BackyJApusalvelH. Siecb BaxKHO OTMeTHTb 9TH ABJICHHA B OTHOWeHHH IIpOMe- 
2KYTOYHOH JOM, WHTaHHe KOTOPOH B HOpMe OOecMeynBaeTCA B 3HAUMTEIbHOM 
‘Mepe Cocy]aMH, JIOKaJIH3YIOULMMUCA B MorpaHHyHOH OOacTH MexKAy 3aHel ui 

IIpOMeKYTOYHOH MONAMH. OHOBpeMeHHO B KJIeTKaX NoceqHeH HaOJofaerTcs 
oOeqHeHve NowucaxapuHgamu (puc. le, 2). Jia wMTomorMuecKoro cocTaBa 
3TOH JOMM XapaKTepHbIM ABJIAeTCH yBeIMYeHHe pasMepoB KJeTOK (amcudusos), 
oOaaroulux OKCH*HJIbHbIMH AJ{paMu HW KpyNHbIMH AppmuKamMu. Ha6yxmas wu- 
/Toma3Ma yCHIMBaeT CBOH Oa30(pHJIbHbIe CBOMCTBa MH CTaHOBHTCA MyTHOIi. CoBo- 
/KYMHOCTb BCe€X S3THX MHOFOKpaTHO MOATBepRTAaBUIUXCA Ha HallleM MaTepHawe 
_CJBHFOB B MHKPOCTpyKType CJulelyeT pacCMaTpHBaTb B KayecTBe JOKa3aTeJIbCTBAa 
Toro, 4TO MewaHodopbl CTUMyIMpyioulad dyHKUMA MpoMexkyTOUHOH AON 


all 


: 


runomHv3a HaxOXMTCH OX KOHTpOseM HelipoceKpeta, OOpasytolleroca B Tpe- 


ONTHYeCKHX Afpax WM JenoHHpyeMoro oObIMHO B 3aflHeH ome runousa. 


JlonmouJHUTeIbHOe NOATBep*KTeHve TaKOTO 3aKJIIOUCHHA MbI BUAHM B pe3yJIb- 
TaTaX IKCIIEPHMeHTOB, B KOTOPHIX SKCTHPMAalnA IpeonTHyeckou o6acTH THmo-- 


TaslaMyCa COMpOBOKTaslacb 3AMeCTHTeMbHOK TOMO- WIM reTepoTpaHcnianTaunett 


OJHOMUMeHHbIX YYaCTKOB TOJIOBHOTO MOsra, OpaBiluiuxca OT JIMUMHOK Pa3HbIx CTa-- 
nun PpasBUTHA WIM MATYUWek. B 3Tux CIyuaAx UPH3HakKH YCHJICHHA MMTMeHTallny, - 
ecJIM HW NpOABJAJIMCh Wocwie Olepalyn, ObIIH CHJIbHO OCaOeCHHbIMH HW HaOJIO-- 
Waivcb B TeVeHHe KOPOTKOTO BpeMeHH. Camoe rlaBHoe, ITO IIpH STOM He OTMe-— 
YaJIOCb PaCCMOTPCHHBIX BBIINEe W3MeHeHHH B COCTOAHHH IIpOMexK yTOUHOH AOJIN » 


runodu3a. Takue onbiTbl, KpoMe Toro, MokasaJIM, YTO BJIMAHMe HeHpoceKpeta 


He oOOs3aTeJIbHO ocylleCTBIAeTCA MNO aKCOHAM Hel pOCeKpeTOpHBIX KJIeTOK © 


(IIpeONTHKO-rHnopusapHbI NyTb), OHO BOSMOXKHO HM FYMOPaJIbHbIM IyTeM. 
IipwpeyenHble BbILIe SKCNePpHMeHTAJIbHbIe JAHHbIe MbI NONOMHHIH HaOsONe- 


HHMAMH Hajl CC30HHbIMA H3MCHCHHAMU B OKpacKe MOKpOBa MH MMKpOCTpyKType - 
TIpOM@KYTOYHON JOM B3pocsbIX Ocobeli. OObeKTOM HaOJOTeHHH ABJIAJIMCh JA-- 


rywiku Rana esculenta, oOmayaioujHe CHOCOOHOCTbIO H3MeCHATb OKpacKy KOKU 


B pa3Hble C€30Hbl B OTHOCHTEJIBHO 6oubiuek cTelieHH, YM 93TO CBOHCTBEHHO © 


ApyruM HalluM BuaM OecxBoeTEIx ampuOuit. B mepvoyx pa3MHOxKeHHA CaMUbI 


3TorO Bua NpHoOpeTaioT O4eHb CBETJYIO *KeNTOBATO-casaTHyIo OKpacky. Jo 


STOTO HM To3xwKke HX NOKPOB HMeeT Oomee TEMHbIE TOHAa — HHTCHCHBHO 3eJIeHaA ~ 


OKpacKa JlopcaJIbHOH MOBepXHOCTH C peKMMH TeMHO-KOpHUHeBbIMH eens 
Ha CIMHKe H NOOCaMH Ha 3aHHX KOHEYHOCTAX. ConocTaBad THCTOOr 

CTpyKTypy ose rumocdusa TaKUX JIAryWleK B pa3Hble Ce3OHbI, MbI NOJYIHI 
JONMOIHUTeJIbHbIE NOATBepKAeHHA TECHOH PyHKUMOHAJIbHOU 3aBHCUMOCTA Mex- 
Hy 3aHel U MpoMexyTOUHOH JouAMM. B nepHod, NpeswecTByolmuh pasmMHoxKe- 


HUIO, H B Havas eFo 3aqHAA JOA UpesBEMalino runepTpodupyerca B éBaAsH Cc 


pe3KHM yCHJIeHHeM ee BaCKyJIApH3alHH WH runepeMuelt. OTomy ComytTcTByeT 
OTUCTIMBOe YMeHbINeHHe, CJaB/IMBaHHe H HeEKOTOpad JesopMallua MpoMexkyTou- 
Hon Jom (puc. 13, u). PusnHonorMueckne CBA3H MeExKLy O6eHMH JONAMH B 
3TO BPeMA He MpeKpalllaroTca, O YM MOXKHO CYAUTb MO HaJHUMIO THMepeMupo- 
BaHHbIX COCYJOB B MOrpaHHuHOl 30He WM BbIMeJIeHHIO MeJIKHX Kaleb %KUAKOTO 
cy6cTpaTa B MeXKKJIETOUHbIe NPOCTpaHCTBa NpoMexkyTouHOH omu. Tlocae me- 
pHofa pa3MHOXKeHHA COOTHOIMeHHe MeXKLy TeMM x%Ke JOJIAMH U3MeHMeTCA Ha 
oOpatHoe (puc. 1 xk, 2), KOXKHbIM MOKpOB B 9TO BpeMaA MpHoOperTaeT HecKOsb- 
KO 6olee TeMHYIO OKpacky. 

TecHbId MOpdo-yHKUMOHAIbHBIM KOHTAKT MexK Ay 3aqHel WH IpoMexyTOUHOl 
JOAAMM NOATBepxLaeTCA MPOHHKHOBEHHEM YaCTH HEPBHbIX BOJIOKOH M3 3aqHeii 
JOM B IpoMexkyTounyto (1°) B COMpoBOxKLeHHM MeKUX CeKpeTOpHBIX rpanya (°). 
K ouTakT Mex ly 3aqHel M MpOMexkyTOUHOH JO AMH He Mcyep ibiBaeTCH HenocpescT- 
BeHHbIMH HelipO-BaCKyJIApHbIMH CBS3AMH. OUeHb YaCTO,HMeHHO B MepHO, pasMHo- 
2KCHUA, MOXKHO HaOIOaTb IPUCYTCTBHE B IpOMexKYTOUHOH Joule MeKOKalleb HOH 


cyOcTaHUMH OMxKe K 3aqHeH Jose, ocoOeHHO B MeCTAaX pacnowloxKeHuA NorpaHuga-— 


HBIX COCY NOB. Takux Kaleb BCera OOAbIMEB TEX YaCTAX MpoMexkyTOY HOH JOM, Ko- 
TOpble KOHTAaKTHPYIOT C 3afHel oe WIM HeOObUIMM y4acTKOM runopusapHOrO 
cTeOsa (puc. lu). Kamau, oOpasyioulveci B NpoMexkyTOUHOH One,’ oO CBOUM 


Puc. 1. CerouletKku: @ — yeTbipe MOOAbIX UECHOCUHMIBI, Y JBYX CleBa yale npomexyTOUHB 
Mosr (3 JHA Ha3aq), WBe HallpaBO — KOHTPOJbHBIe; 6 — 3eeHble ATyWIKH, TPH CJleBa yepes 
5 Hel Mocie yqaleHHA NpoMexkyTOUHOrO MOsra, CipaBa — OJHa KOHTPOJIbHas; 6 — sepa Ce- 
rojieTKa — mocse MOJHOrO yasleHHA TpOMexKYyTOUHOFO MoOsra, CpeHAA — uacTHUHOe yasenne, 
lipaBaA — WHTaKTHBIM KOHTPOJb; 2, O — TOTAIbHbIM NpemapaT KOXKU OOMACTH CMB OT rosoBa- 
CTHKOB YeCHOUHHUBI: 2 — KOHTpOJb, 0 — yepes Ba THA MOCIe yaseHuA MpOMexKyTOUHOFO MO3- 
ra, 240 X; e, #,—IITAC-peakuua mpomexyTouHOH JOH runopusa rosoBacTHKOB uecHoU- 
HHIbI Mepe HavaJIOM MeTaMOpo3a: € — KOHTpOUb, 9c — uepes 12 THe NoCJe yqaleHua mpome- 
*kyTOUHOrO Mosra, 420 X; 2, WU — 3a,HAA WH NpOMeExXyTOUHAA JON rumopHsa B3poco seeHoit 
Jiaryumku, 72 X; 2,8’ —B MepHo pa3sMHOxKeHHA, UW, U’ — uepe3 MeECALL MOCNe pas3MHomKenHsA; 
K — TlepHO], pasMHOxKeHHA; 2 — ocJle pasmHoxwKeHHaA, 240 X , oKpacka no X9/IMH; m, m’ — OKCH- 
(PUJIbHBIe KamJIM B MpOMeKYTOYHOM DOue BOH3H OT rpaHHUbl C 3aqHel AoNei runou3a, oKpacKa 
remaTOKCHJIMHOM 10 TomopH c duoKcHHOM mo Xavimu, 420 X ,p, i — npoMexyTouHad Jona ru- 
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[HKTOPMaJIbHbIM CBOMCTBAM He TOXKeCTBEHHDI HelipoceKpery, JeNOHUpyeMoMy B 
Hel Joe Tak, "pW okpacke reMaTOKCHJIMHOM ToMopH c (JIOKCHHOM 9TH Kalu 
(pOMKYTOUHOH Ose HHTCHCHBHO OKpalllMBaloTcA (PsIOKCHHOM B APKO-MaJIHHO- 
IM WBeT, TOra Kak TpaHyJIbl HeHpocekKpeTa B 3aHeli Joe HMeIOT Yep HOBATO- 
[HIOIO WIM TeMHO-(pHOJIeTOByIo OKpacKy. OKxkcuduJibHble CBOHCTBa KalleleK B 
DOMEXYTOUHOH Lose BLIABJAIOTCA (OpaHxK 7K) pv HCHOsb30BaHHH KOMOMHE- 
BAHHBIX OKpacoK tio Masuopm univ Xsimu. Ilpu sTOM syuIMe BHIABIIAIOTCA 
IIpOMeKYTOUHOH Joule KIeTKH € APKHMH OKCHPHIbHBIMM ARpamu. Tlocme xe 
paooTKH Ha NO/IMCaXapHybIl TpanyJbl HelipoceKpeTa B-3aqueli Tome Mawr 
iencuBuyto IJAC-nomoxKuUTeIbHy10 peakilMio, B ,MpOMexyTOUHOH xe Joule 
ib HeOOJIbWaA YacTb KalleleK OOHAPYKUBaeT aHaJorMuny1w peakuuw. Amb- 
PHI-PyKCHH BbIABH B MepHBaCKyJIAPHbIX yYacTKaX MOrpaHHUHbIX COcyOB 
Mune OKpallieHHbIX rpaHyJl YaCTHYHO MeXaHHYeCKH BbITeCHEHHBIX B OJIH- 
aviliHe MexKKJIeTOUHbe WlesH MpoMexyTouHoH Noun. A. JiaBcon (°) nogyep- 
iBaeT, ITO BIPOMEXYTOYHOH JOJIerHnomu3say Tpex BUOB amuOuL UM He ObILIO 
iHapyXeHo MpucytcTBue TomMopu-nowoKUTeIbHOH cyOcTaHuMu. OTMeyeHHan 
\3HMia B THHKTOPHaJIbHbIX CBOHCTBAX Kaleb H rpaHyJ B J[ByX JOMAX Hno- 
13a yKa3bIBaeT He Ha IIpocToe MpOHHKHOBeHHe Helipocekpeta M3 3aqHel JOH 
TMpoMexyTouwHy10, a Ha BHAOH3MeHeHHe erO XMMHYeECKHX HM du3HOsOrHyYe- 
MX CBOHCTB. 
ConoctTaBiiaa MopdoJormyuecKWe COOTHOMIECHHA OCHOBHEIX Jove ayeHorumo- 
(3a C YACTAMH HeliporHnopusa B TepHO MHYMHOUHOTO pasBUTHA, a TakxKe y 
[pOc.IbIX OcoOeH B pa3sHble OnOJOrHyeCKHe MepHObI, MbI yOexTaeMcaA B TOM, 
O 3aHAA JOA HapaAy c ee cheuMpHyecKHM 3HaYeHHEM B peryJALHH BOL- 
PO H MHHepasIbHOrO OOMeHAa HMeeT HETOCpeACTBEHHOe OTHOWEeHHe K (PU3HOVIO- 
M MpoMexyTowHon Jom runopu3sa. Haum fannble He HMeIOT HeJbIO OMpo- 
[pPr'HYTb cTapbie H OoJlee HOBbIe HaOJIOJeHHA O BJIMAHHH Ha XpoMaTO(popbl 
PMOHAJIbHOTO HavaJia 3aqHel oH — nuTpeccnua (?, }*) nH u3BeCTHBIe JaH- 
Ie O pOJIM MOOBOrO FOpMona B PasBUTHM OpayHOH OKpacKH NOKpoBa y HeKO- 
phix ppiO u amuOutt (*’). Hamm Ha6sofeHua NpoBeseHbI Ha CeroJieTKax ui 
JIOBACTHKaX, He HMerOlHX elle B OpraHH3Me NowoBoro ropMoua. Onn opH- 
HaJIbHbI B TOM OTHOLEHHM, TO ChelMdpvyecKkad peakUHA XpoMaTodopoB Ha 
(TepMe\MH OCYLIeECTBJIAIACb B OTCYTCTBHe FTOPMOHAbHOrO Havasia 3aHeli jlo- 
, MOCKOJIbKy OHA OblJa MOJIHOCTbIO peYUMpOBaHa B pe3syJIbTaTe 9KCNepHMen- 
WIbHOrO yCTpaHeHHA HMCTOUHHKa JenmoHupyeMoro B Heli HelipoceKpeta. Hei 
HOBaHHA CX€MaTH3HpOBaTb OTHOWIEHHA MexKy 3aqHel WH IpOMexKYTOUHON jJo- 
MH B KayecTBe AHTArOHHCTHYeECKHX HM OFpaHHUuMBaTb 3HaYeHHe MocJeqHel Jo- 
TOJIbKO OOpa3s0BaHveM FopMona, peryJMpyiollero PyHKWMIO XpOMaTOopos. 
lee TOPO, HE CJIeyeT UCKO4aATb yUacTHe HHTepMeMHa B HEKOTOPbIX (Pu3HO- 
THYCCKUX peaKUHAX, KOHTPOJMPYeMbIX PHNOTAaTaMyCOM WIM FOpMOHAJIbHbIMH 
IecTBaMH 3aHeli ZouH runodusa (°, '). 


BopouexkcKult Toctynusio 
MeJHIMHCKHH HHCTHTYT 26 XII 1960 
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IKCHEPHMERT AJ BHAA MOP@OJIOLHA 


JI. B. MOJIEXKAEB, JI. B. AXABAJ3E, H. A. 3AXAPOBA u M, TI. ABHY 


PETEHEPAUWS MbIDILbI CEPHUA Tod BJIMAHHEM 
NHPOrEHAJIA HW FAAPOJIVSATA MHOKAPIIA 


q 
(ITpedcmaeaeno axademuxom A. H. Baxyaeeoim 15 XII 1960) : 


IIpH moppexkyeHHH MHOKapya KpbIChI IlyTeM J/IeEKTpOqMaTepMoKoOary JALAE 
B KOHHYCCKOM UHnapKTONOAOOHOM OYare NOBPexKJeCHUA BHYTPH COeAMHUTebHOL 
TKaHH IpOMCXOJMT pereHepaTHBHOe HOBOOOpasoBaHHe HeOOJIbIIIMX OCTPOBKOE 
MBI, OTJCJICEHHBIX OT KYJIbTeH MbILIIL KpaeBOH 30HbI MJIOTHBIM HM TOJICTHIM py 
ILOM; IIpH MOBpeyKJeHHH MHOKapya HM OOpadboTKe 2KMBOTHEIX PHAPOJM3aTOM ad 
bl CepAita Becb O¥ar 3aNOMHAeTCH HOBOOOpa30BaHHbIMH MpUUAaMH (7). He 
CKOJbKO Ooulee CaObili pesyJIbTaT MOy4yaeTCA TakxKe NpH NpHMeHeHuH B Ka 
yecTBe CTHMYJIATOPOB pereHepallWH SKCTpaKTOB H3 cepJeyHOH H CKeJeTHO! 
MBIIUMbI, BATaMaHa Bis w THpeoguHa (°). Mcnzitprasd aBseHHe MIOTHOTO py 
la, HOBOOOpas0BaHHble MBILLUbI HE MOryYT HOPMaJIbHO udpepeHUMpoBaThcs I 
yepes i*/2—2 mec. Mocwie onepalHu paciafaioTca, a ouar NOBpexleHHA 3 
NOJHAeTCA pyOWOBOH TKaHbiO. B HeKOTOpbIX onbiTax (°) HaM yaslocb JOONTEC: 
UpPepeHUMpOBKH HM CTOHKOTO COXpaHeHHA pereHepHpOBaBINHX MbIMedHbI 
BOJIOKOH, MpopacTaiouux pyOell OT KyJbTeH Mb. OfHaKO. BO BCeX CIy4as. 
pa3sBuTHe TOTHOrO pyOua MO KpaxHM OUYara NMOBpexkAeHHA NpenATCTBOBA 
perenepalluH KyJIbTeH MbILUI, KpaeBoH 30HbI. HeqaBHo B OMbITaX Ha coOaKa. 
6blla MOKa3aHa BO3MOXKHOCTb CTOMKOH pereHepalun MbUuNbI cepAua (4). 
B cBa3h C NOJYYeHHBIMH JaHHbIMM BO3HHKJIa 3afaua 3aTOPpMO3HTb pasBUTH 
pyOla M CTHMYJIMpoBaTb pereHepallMio MBI cepatta. Tuasypoungasa MoxKe 
3aTOPMOSHTb pyOleBaHHe TOJIbKO MIpH ee HeMOCpeACTBEHHOM BBeJeHHH B OU 
NOBpexeHHA. OMHAKO IIpHMeHeHHe THaJypOHHMa3bl TIpHBeO K TOPMoxeHH 
pereHepallMH CKeJIeTHBIX MBILJIL y MbILWeH H MOpCKHX CBHHOK (°). Mbt HcceqoBas 
B KayeCTBe TOPMOSHTeJeH pyOueBaHHA TpHMNCHH HM MMporeHasl, aHaslor KOTO 
poro — IlMpoMeH — TaK H3MeHAeT pa3sBUTHe pyOlla, YTO CKBO3b Hero Tpopac 
TawoT pereHepHpyioulWe HeEpBHbIe BOJOKHA CNHHHOTO MO3ra Y MJI@KONHTAaIOuIM 
(“). CxofHoe NowyyeHo B onbiTaxX c TpHncHHOM (°). 3necb OyazyT onucaHl 
OUbIThI TObKO C MHMporeHasioM, MHporeHasIoM — TruApomH3aTOM HU MMpore 
HalloM — THJpoJId3aTOM —TpHICHHOM. 
OnbITHI OblIH MocTaBeHbl Ha 52 cTapbiX OesbIX KpbICcaX, CaMIlaX, BeCcol 
300—400 r. Onepauuio Ha cepaue NpoBOAMIM No Hawiel mpexkuei MeTOAUK 
TIpH MOMOMLA alwapata WIA UCKYCCTBEHHOFO AbIXAaHHA HU IeKTPOAMAaTepMOKOE 
TyIAWMH B YCNOBHAX acenTHKH. [uqpouu3saT NpHroToBAAM NO Mpexkueli Me 
TomMke (?). BBoqUH THA pOMH38aT NOAKOXKHO B pasoBolt 1o3e 4,3 7 B 1,0 ma 0,859 
(pu3HOMOru4ecKOrO pacTBopa B JeHb ONepalluv uM elle 6 pa3 yepe3 Aenb. [lupe 
reHadl BBOAHIM TaKKe NOAKOHKHO B Jose 6 7 B 1,0 Ma dbusMHomorM4yecKoro pacTBC 
pa B eHub Olepalluu H exKeMHeBHO B TeyeHve 14 WHeli; NeanH HepepbIB B 30 AHer 
CHOBa BBOAHIH B TeyeHve 14 HEH; Jean Nepepbis B 17 jHel, BBoANAIH 8 pak 
ea NepepbBe B 4 JHA WH BBO_MIM ene 8 pas. IIpH OMHOBpeMeHHOM TIpHM 
HeEHHH THApOH3aTa HW MMporenada STH MpelapaTh! BBOAMIM Tak Ke, KaK B OME 
Tax C HX pa3eJIbHbIM TpHMenenHeM. TpHncHH BBOLHIM BHYTpHOpIOwIMHE 
B 0,5 Ma cbocatHoro 6yepa pH 7,4 B pasosoili qose 4 mr. B cepuu onsita TI 
Apouu3saT — NHporenad — TpHMchH B MepBple 14 QHeh NpHMeHAIM THApOAH3A 
HM WMporeHad, Kak OObIGHO; JleaM MepepbiB B 3 HA, 3aTeEM eXKeLHEBHO B TeuE 
uve 10 Wwe BBOMIM TpuncHH; Teta Nepepbis B 3 AQHA M 3aTeM exKeHEBE 
B TeyeHve 9 Aue BBOLUIM NMporenad. Kpbic 3a6uBanH u Cepfia bukcupoBad 
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gepes 1, 2, 3, 5, 7, 10, 13, 17, 21, 25, 30, 45, 60, 90, 120 u 158 gqHeH mocue 
onepauuu. PuKkcallHio NpOusBOAMIH B KUAKOcTU TemM Cc yKCycHOol KuCAOTON, 
CepHaJIbHble Cpe3bl OKpalIMBaJIM TeMATOKCHJIMH-303HHOM, %KeJIe3HbIM TeMaTO- 
KCHJIHHOM, 110 Ban TH30Hy, no Mavopu, a3aHom no JT eligenrainy. 
OnmutTc nHporeuaazom. B nepsble AHH Nocse onepawuu Koarysu- 
pOBaHHble MbIIIIbl B OYare MOBpexKJCHHA OTCYHI, pa3IBHHYTbI 9KCyaTOM HU 
CHJIbHO HHDUILTpHpOBaHbl IPHTPOWNTAMH, KOTOPbIe MepeNOJHAIOT CHJIbHO pac- 
WIMpeHHble KPOBeHOCHbI€ COCYJIBI, OOJbUIMe JaKyHbl H Me@XKTKAHEBHIC eH. 
HanOosee XapakTepHbIM ABJAeTCA pe3Koe H3MeHeHHe (pa3bl BOCMAaJIeHHA, B KO- 
TOpOH MOUTH MOJIHOCTbIO UCKOUaeTCA MHUJIbTpaluA ouara NoBpexTenuA 
MOMHYKJeapaMu M JIMMpOWMTaMH, B TO BpeMA KaK B KOHTpOJe, IPH MpocTom 
TIOBpekeCHHH MMOKapla, -OWar OYeHb CHJIbHO HHPMJLTpUpyeTcA JeEHKOUMTAaMH. 
BepOaATHO, B CBA3H C 9THM CHJIbHO H3MeHAIOTCA MH JlaJIbHelillinMe ITaNbl pereHepa- 
uu. Y MMeIowlMxXcA NOJMHYKJIeapoB rumepcerMeHTupyioTcad aAjpa. TKanHu ovara 
HOBpeXICHHA HHPUMLTPUpyIoTCA MoMMOMacTaMH H MakpotbaraMu; B KpaeBoii 
30He MUIpupyloT PuOpoOsacTHI MU Apa, OCBOOO*KAarollvecaA H3 KYyJIbTeH MBIILIL. 
B koaryMpoBaHHbIX MbIINeYHBIX BOJOKHaX HCuesal0T Apa, Momepeinaa uc- 
uepueHnocTh HW MHOMHOpHIVIbI, BOIOKHa BOCKOBHJHO H3MeHAIOTCA HW paciiayaror- 
Ca, Ha (pparMentst. u ruiblOKu. JIu3suc H€KPOTH3HPOBaHHBIX MBILINL HT OpicTpee 
‘Bcero B KpaeBOH 30He, Te OOpasyeTcA BHaYasIe y3KHH, a 3aTeEM WHpOKMM Tu- 
‘CTHOMUTApHbIH Mosc, a TakxKe B 30HAX HH(PHJIbTpalwA IpHTpouNTamu. B ocuos- 
HOM JM3HC HeT NyTeM (arouwHTo3a KOaryJIMpOBaHHbIX MBILMeUHbIX BOJIOKOH 
HHBa3HpOBaBUIHMH HX MOMHONacTaMH, NpeBpallaouluMucs B Makpotparu. Ma- 
KpoarH HWHOra CIMOWIb 3aMOMHAIOT CApKOJIEMMHbIe TpyOOuKH 3allycTeBIUUX 
MBILNETHBIX BQJIOKOH (puc. | a). Ilo cpaBHeHio C KOHTpOJeM JM3HC 3ayepKaH — 
He SakanuuBaere yepe3 13 qHei noce onepamuu. Hekotopple 43 nMomHO6macToR, 
HaXOJACb 110 : a C pa3pYUIaIOulMMHCA MBILUeYHBIMH BOJIOKHaMH, T0-BH- 
AMMOMY, lO, BAMSAHHeEM OCcBOOOXxKaoulMXCA H3 HHX MpOMyKTOB paciaya, Mpe- 
BpalllaioTcaA B MHOOMAcTbI H enouKH MHOOsacToB. Haynnaa c 17—21 AHA Mocue 
‘onepaluu 43 STHX MHOONACTOB OOpasyioTCA OMfevIbHbIe, He HMelolHe Nonepeu- 
HOH HCYepYeHHOCTH MBILUeYHbIe BOJIOKHA HIM HeOOJIbuIMe Ppyilibl UX. CyaBJex- 
| HbIe KOJWareHOBbIMA BOJOKHaAMM pyOMOBOH TKaHH, OHH Jlayiee pacrajarorcs. 
| Ovenb cBoeoOpasHo HJeT Mporecc pyOueBaHHa B OYUare NoBpexeHua. Kou- 
areHOBbile BOMOKHA OOpasyloTCA paHO, HaYMHaA C 5 AHA Noce OMepaluu, Ha 
10 qeHb OHM yxKe CHJIbHO pa3BUTHI. IIpexeBpeMeHHO CO3peBan, OHH JOCTHPAIOT 
Sompuiol TommAuE. B KOHTpOe UM OMbITe C FHAPONM3ATOM Ha NOSAHUX CTAMMAX 
‘pyOel, COCTOHT M3 pbIXJOMH AYeHCTOM COeAMHUTeIbHOM TKAaHH C OOubIIHM KOJIN- 
HeECTBOM PUOpoOMAcTOB H CHJIbHO CKUMAET KYJIbTH MBI KpaeBoH 30HHI. B onpite 
€ MHporeHaJioM pyOell MIOTHEIH H COCTOHT H3 MapaJJIeIbHbIX PAOB TOJICTHIX 
KOJIareHOBbIX BOJIOKOH, Cpe KOTOPbIX HaXOMUTCA Maso (bHOpoOsacToB (puc. 
1 6), H He OWeHb CHJIbHO CTATMBAeT KYJIbTH MBI, KpaeBOH 30HBI. 
B kKpaeBol 30He KYJIbTH MBILII HaunHaloT LequddpepenuupoBaTeca Ha S5— 
7 eHb Moce ONepaluu: KOHIbI HX KOJOOBHAHO paCUIMpAIOTCA, CBeTJIeIOT, I0- 
WepeyHad HCYepYeHHOCTh HM MHODHOpHJVIbI UCUesaIOT, APO CTAHOBHTCA Kpyn- 
HbIM, CBETJIBIM, C OOJIbINMM ApbuKoM (puc. | é). Muorue sqpa BbIXO_AT Ha- 
pyXy H3 CapKoOMMa3MbI KyJIbTeH MBI H CMeWIMBaIOTCA C KJIeTKaMH COeMHH- 
TeJIbHOH TKaHH. Spa MbILLI WesATCA AMMTOTHYeECKH, MyTeM TolepeyHo WI 
Kocoli MepewinypoBKH (puc. | 2). Muto3bl B Hux OTCyTCTByIoT. Yxe Ha 10—13 
eHb Mociie oMepaluu OT KysIbTeli MbILI BbIPaCTaIOT JIMHHbI€C TOHKHE OT- 
| POCTKH, CBeTIble, He HMelolulHe NonmepeyHoH McuepyeHHOCTH uM MHOpuOpHA 
(puc. 1 0); onm cozepxKaT 9MOpHoHabHOrO THNa Apa, KOTOpble AMHTOTHYeCKH 
Reaatca (puc. | e). Perenepupyroulve MbIMIeYHbIe BOOKHA BpacTaioT B MpocTpan- 
CTBa HIM KaHaJIbl MeKAy TOJICTbIMH KOJWAaPeHOBLIMH BOJIOKHaMH pyOua, Ha 
30 feHb Mocie Onepaluwu B HUX OOpa3yeTcaA NomepeyHad HCYepyeHHOCTh (pc. 
1 oe). Ha 45, 60, 90 w 120 gHM nocae onepaluu OHM OT Kpax JO Kpaa Mpopa- 
CTaIoT pyeit B o¥are ToBpexyenHA, OOpasyx MocT. PasMep ouara yMeHbILa- 
eTCA, HO BCe XKe B OCHOBHOM O4AP OCTAeTCA 3aMOJIHeCHHbIM COC MHHTECJIbHO! 
-TKAHbIO, a He pereHepHpOBaBLUIHMH MbIUIMaMH. IlocmeqHve YacTO ObiBaloT IpH- 
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YYIMBO US3BUTbI, MOBTOPAA BOJIHUCTYyIO POpMY CaBMBAaIOWMX UX KOU MareHo= 
BbIX BOJOKOH. PereHepHpoBaBIUHe MBILMeYHbIe BOJOKHA XOPOLIO mucbdepennin~ 
pOBaHbl: HMeIoT MMOMOpHbI, Nonepednyio UCYepyeHHOCTD, ADpa, BCTABOUHBIE 
TWIaCTHHKH axe yuepe3s 120 AHel Mocie onepaun. 

OnultT c TWHpoOreHaIOM H TrHApOAUsSAaTOM. B nlepBbIe 
JHU Moce olepallHu o¥ar MOBpexXJeHHA OUCHb CHIbHO HH*UJIbTPHpoBaH IPH 
TPOWMTaMH, HO B HEM IIpHCyTCTByIoT TakxKe NOMMHYKMeapbl HM JIMMCOWMTHI, KO- 
TOPbIX 3HAUMTeIbHO MeHbIWe, YEM B KOHTPOJe, HO Topasfo Oosbule, YeEM B 
OMbITe C MHporenaJioM. nbuawrpanus ouara NowHOacTaMH 3HadHTeJIbHa. 
Jlu3vc KoarysMpOBaHHBIX TKaHeH 3akaHuHBaeTca Yepes 10, B KOHTpoJe Yepes 
13, a B OMbiTe C OAHHM FHApOAW3aTOM Yepes 5 WHel Nocae onepanuu. JIu3suc 
uzeT B OCHOBHOM 0 (be_pMeHTHOMY THIy, a He NyTeM darouwnHTo3a. Koaryau- 
POBaHHble MBIMIeYHbIe BOJIOKHA ObICTpO pa3pylialoTCA WM OJHOBpeMeHHO C 3THM 
Macca HHHIbTpMpOBaBMIMX HX NMoOHONAaCTOB MpeBpalaerca B MMOOWACTH 
Wenmouku MHoOsacToB (pc. 2 a). MuoOnacTHI OEICTpo OOpa3syioT MbIMeuHbIe BO 
JiokHa, H yxe uepes 10 zHeli Mocme onepalluu Becb o4ar MOBpexkeHUA s3ano/- 
HAeTCA MaCCHBOM HOBOOOpasoBaHHBIx MpIlI. Lia HUX XapakTepHo: 1) To, 
4TO OHM OOpasy!0OTCA H€3aBUCUMO OT KYJIbTeH MbIII, KpaeBOH 3OHbI H onmeneHbt 
OT HHX MpocioHKoH pyOuoBoH TKaHH; 2) TO, YTO OHM JIMUICHbI nonepewHon 
VCUepYeHHOCTH WIM MOCMeqHAA pasBUTa OYeHb Ci1a00 (pric. 2 6). OWHOBpeMeHHO 
C 9THM MpolleccOM M He8aBHCHMO OT Hero MIPOHCXOAMT pereHepalluA MbILIedHbIX 
BOJIOKOH OT KYyJIbTeli MBI, KpaeBol 30HbI. Kak M B onbiTe c NHporeHaJioM, 
KYJIbTH MbIL equddbepentupyiotca, 3aTeM oOpasyroT oTpocTKu (pyc. 2 e)} 
KOTOpble Jaslee pacTyT U Lud@epenuMpyiorTcaA B MOMepeyHOMOMOCAaTbIe MbIMIeTHbIe 
BOJIOKHa. TakHM oOpa30M, BeCb ou¥ar NMOoBpexjeHuA 3anOHACTCA MacCCHBOM 
MBI, — HOBOOOpasoBaHHbIX H pereHepHpoBaBINUX OT KysbTel. OgHako 9TH 
BOSHHKINM€ pa3HbIMM IlyTAMM MBIIIIUbl COCMMHUTECA He MOryT, Ta Kak UX pa3- 
JleviseT MIOTHEI pyOel, OKaiiMasiomui KpaeByio 30ny. lugpostusaT cmoco6é- 
CTBYeT He TOJbKO YCHJeCHHIO JeHKOWUTApHOH WAHIbTpaluu, HOM yMOTHEHHIO 
pyOla H ero CxKaTHIO Ha KpaaX OYara TloppexAeHuA. [lostomy pereHepupyrouiue 
Or KyJIbTeH MBIIMeUHbIe BOJIOKHa, HHOra alleko BpacTad Mexkyy MaccHuBaMu 
CBA3O0K HOBOOOpa3OBaHHbIX MBI, Wuddepenuupyrotea (puc. 2c), HO Bce Ke 
COeAHHHTbCA C TocseqHHMH He MoryT. HoBoo6pa30BaHHbie MbBIILMbI B WeHTpe 
oW¥ara NOBpexeHHA HAYHHAIOT pacnayaTbca yxe c 21 AHA Nocse onepann, 
HO IIMporeHadl 3aep%KUBaeT paciiay, H OH He 3aKaHYMBaeTCaA JaxKe yepes 90 
u 120 quel, a B OMbITe C OMHHM FHJpoOM3aTOM OH KOHYaeTCaA Yepe3 60 THe 
mocule ollepaluuH. OWHaKO yepe3 158 AHel Tocme onepauHu MbI HaOwOMaIN, YTO 
CKBO3b pyOell OYara NOBpexkeHHA, OOpa3syA MOCT, MpopacTaroT XOpowo Aup- 
(bepeHUMpOBaHHble pereHepHpyiolive MbIMedHbIe BOOKHa (pyc. 2 0). Muorga 
B IeHTpe O¥ara JIexKAT H3OJIMPOBaHHble MBIIMeYHbIe BOJOKHA (pHc. 2 e). 

OnbnT c NHporeHasOM, TPHNCHHOM H THApPOAN3B a- 
TOM. Bo9oToM cay4ae Mpomecc NpoOWCXosMT Tak, KaK 93TO ObIO B oOMbiTe 
C NMporeHaJiIoM HM rHApoOMUsaTOM. OcTaTKH HOBOOOpa3sOBaHHbIX MBIIIII, B WeHTpe 
ouara NOBpexeHHA MMerloTca emule yepe3 120 Heli Nocne onepallMH, a perene- 
pupyroulwe OT KyJIbTeH MBI, MbINeYHbIe BOJOKHA popactTaroT pyOWwoByio 
TKaHb OT KpaeB ou¥ara NoBpekZeHHA. PyOel cBepxXy sAueHCTHI, BHH3Y — 
IIOTHBIH. | 

Ilo cpaBHeHHio C HOpMoH (puc. 3a) B NepHox MpHMeHeHuA MMporenaia, 
OfHOrO (pxc. 3 6) WIM BMecTe c ruqpomnsaTom, 3y6en R a1eKTpoKapMorpaMMbl 
(OKI) cumxkaetca B cpequem Ha 34%. Tlocne npekpamenna o6pa6oTKu nupo- 
renayioM 3yOeu R B oOMbiTe C MMpOreHasIOM OCTaeTCA CHHXKEHHBbIM; B OMbITe C 
NMMpOrenHaJIoM HM PHpoOM3aTOM OH Yepes 2 Mec. OCTHTaeT HCXOJHOrO YpOBHA 
(puc. 3 6); a B OMbITe C MMporeHaJIOM, THApOJM3aTOM M TpHMCHHOM OH yBeJIH- 
YMBaeTCA BbIlle HOpMbI (pe. 3 2). Sy6eu 7 B oMbITe C MHporeHasIOM He HMeeT 
APKO BbIpaxKeHHOH HeraTHBHOCTH, KaK 9TO HaOJNOJaeTCA B KOHTpOJle, HO HMeeT 
AByXda3HocTb (--) c NepeXoOM B YIVJIOWeHHbIM; B OMbITe C HHporeHasioM H 
THApOJM3aTOM OH He Obl HeraTHBHbIM HW MOUTH HHKOTa He Obl AByXdasHbiM, 
HO Obl XOpoulo Bbipaxeu. HopmMasusanun OKT Bo Bcex ompirax HaunHaack 
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nosqHo —c 30—45 AHA HM NpofomKantacb yo 90—120 gHei Mocae onepaunn; 
B OlbiTe C MMporenasioM ona Opiia B 40%, B.onbiTe C MHporenaJioM MH ruyposn- 
3aToM — B 60% MH B OMbiTe C MMporeHasoM, rHApou3aToM u TpuNcCHHOM — 
B 50% cayuaes. [lepuoy HopManusayun OKT copmaqaeT c MepHoqoM HOBOOO- 
pas0BaHHA HM HaJIM4HA MBI B WeHTpe O4ara NOBpexKJeHNA. 

OMbIT C TMporeHasIOM MH FHApOW3aTOM OTYeTIMBO JeMOHCTpUpyer HaJIH4He 
[ByX THMOB pereHepamuu: 1) NyTeM HOBOOOpas0BaHHA MBI B WeHTpe o¥ara 
(OBpexAeHHA, H€3ABUCHMO OT KyJIbTeli CTapbIX MbIIUM; 2) MyTeM oTpacTaHHa 
MBILUCYHEIX BOJIOKOH OT CTapbIX KyJbTel. HopooOpasoBaHve MbILIIL MbI pac- 


Puc. 3 


‘MaTpHBaeM KaK ABJIeEHHe HHAyKWMM — Kak MpeBpalllenve NoHOMacToB nog 
3IMAHHEM IIpOyKTOB paciaya KoaryJIMpOBaHHbIX MBI B MHOOacThI, a 0- 
WIeHUX B MBIINedHbIe BOJIOKHAa, MOMOOHO TOMY, 4TO HaOwJOJaOcb B OMNbITAX 
Tepannepa (‘). O6teM HHAYKUHM MpxAMO MponopWuoHaeH CKOpOCTH JIHM3uCa 
cOaryJIMpOBaHHbIX MBILIN, Tesp. BbIJeeHHA MpOAyKTOB pacia.a WH eicTBuA 
IX Ha NowHONacTel. [uyqpomu3aT 3HawHTeJIbHO CTHMYJIMpyeT, a MHporenad 3a- 
jepxKHBaeT 9TH Tipoeccl. PerenepallHA MbIMMeYHbIX BOJIOKOH IlyTeM HX OTpacta- 
HMA OT CTapbIX KYJIbTeH CTHMYJIMpyeTCA NHporeHaJIOM HM THApoOJM3aToM, HO 
loCeHHH, CMocoOcTByA YIMJOTHeEHHIO H CKATHIO pyOla, MpenATcTByeT Mpo- 
DACTaHHIO CKBO3b pyOell pereHepHpylOWHX MBILIeYHbIX BoOKOH. IlMporenaa 


Ke CTHMyJIMpyeT HX pereHepallHio H H3MeHHeT XapakTep pyOueBaHua. 
MuctutyT mopdosoruu »xHBoTHEIX HM. A. H. Cepepyosa Tlocrynuso 
AkajemuH HayK CCCP Cea 960 
UIHMTHPOBAHHAA JIMTEPATYPA 

1G. Levander, Arkiv zool., 8, 565 (1956). 2? JI. B. lonexaes, JI. B. Ax a- 
an3e, Wess x apopa, B. Jl. Mawursies a, + Man. At CCCP) icep- 
fom., Ne 1, 16 (1959). #3 J.B. Tlonexaes, J. B.Axa6an3e, H. A. 3axa- 
10 Ba, B cOopn. IImactuyeckue mu poccTaHoBuTetbubie mpouecch, M., 1959, crp. 189. 
H.1].Cuuuunn, Fpyay. xupyprua, No4 (1959). &®C.C.Turbes, L. W. 
Mreeman, Anat. Rec., 117, 228 (1953). © JI. Il. TiopauKosa, Yu. 3an. 1. Jlen. 
en. unct., 3, 138 (1959). 7 W. Wind 1 e, Regenerationin the Central Nervous System, 1955. 
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IBOJIOUHOHHAA MOP@O/JIOFH 


E. B. YYJIAWKAA 


JIATEHTHAA AUSSEPEHUMPOBKA MATEPHAJIA 
CJIYXOBOPO TTY3SbIPbKA Y OCETPA H CEBPIOrH 


(ITpedcmaeaexno axademuxom H. H. Il maaveaysenom 380 XII 1960) 


B HacTonmeH paOote H3y4aslacb JlaTeHTHad MdpepeHUMpoBKa MaTepHad 
CJIYXOBBIX ITy3bIPbKOB y OCeTpa HM CeBPIOrH B CBA3H C BOIpPOCOM O KJIETOUHbI 
MOKOJ€HHAX, KaK OO OHOM 43 dakKTOpoB ANddepeHHpoBKH (, 7). 

Ha HeKoTopbIxX MpeycTaputetax Anura u Urodela Onio0 moKa3aHoO, 4TO BH 
QOBBIM pa3JIH4UHAM B CpOKaX JaTeHTHOK LuddepeHUMpOBKH 3auaTKOB pa3JIMUHbIX! 
opranos (°°) COOTBeETCTBYIOT peaJIbHbIe pasMYMA B BOspacTe COCTABJIAIOULUX 
HX KJI€TOK, H3Me€pA€MOM 4HCJIOM KJICTOUHBIX NOKOJICHHH. OTH MoceqHve pa3- 
JIMUMA OOYCAOBJIEHLI TEM, UTO TacTpyJIAluA Y HUX HaYMHAeTCA Ha Oosee pa 
HHX WI Coulee NO3RHUX CTaqHAX Wpobmenua (*). Mcxoga u3 sTOrO, MOXKHO ObIVIO 
OKUMLATb, UTO, ECM OOHAPYKeHHAA 3aBHCHMOCTb HMeeT OOWLHH XapakTep, TO 
yY POJCTBeHHbIX BHJOB, Y KOTOPbIX FacTpyJAWMA HaYMHAeTCA Ha OAMHAKOBBIX 
CTaIWAX [pOOJeHUA, CpOKH MaTeHTHOl uddbepeHUMpPOBKH 3a4aTKOB MO/OKHEI 
ObITb OAMHAKOBBIMH. IloqXOAAUIHM OOBEKTOM AIA TaKOFO HCCeEAOBAHHA ABJIAIOT- 
CA 3apONbIIH OCeTpa H CeBPIOrH, NOCKOMbKy y HUX PracTpyAWHA HauMHaeTcs 
MpaKTH¥eCKH IMpH OJHHAKOBOM UHcye KJeTOK (?, *). 

Ha mMocseqoBaTebHbIX CTAaAHAX Pa3BHTHA 3apofblueH oceTpa H ceppiorH, 
HauHHaAd CO CTaqHH WeleBugHoro OsacTonopa (cTtagua 18 *) uw go cTanun 24, 
Kora oOpa3yeTca CiyxXoBan MWiakola, u3y4allacb CNOCOOHOCTb MaTepHala 
ClyXOBOrO Mly3blpbKa K pa3BHTHIO B YCJIOBHAX SKCIIAHTalMH ero B COJIeBOM 
pactBope loubtTdpetepa. Jia ompeyeieHua sloKaIM3auMu MaTepHaJla ciyXxo- 
BOFO Ily3bIpbKa Ha 93THX CTAAMAX MpeABapHTeJIbHO Oblia NpoBeseHa MapKHpoB- 
Ka HW3y4aemow o6acTH. 

JM SKCIaHTAaLHH BbIPesaIH SMMTeMM OOACTH CTyXOBOrO Ny3bipbKa 6e3 
MOJCTHJarouleH erO Me30J/epMbI; B OAHHX Cly4aax Opasu HeOOJbLWION y4acTOK, 
coJepKauw TlaBHbIM OOpa30M MaTepHaJ CJlyXOBOro Iy3bIpbKa, B Apyrux — 
TaKKe IIpHleraioulWH K HeMy C BeHTpaJIbHOM CTOPOHbI y4acTOK SMHTeIHA (CM. 
puc. 1); sareM pa3pe3aIM JOCKYT 9HHTeEIHA NOMONaM H CKalEIBaIH 06a KyCco4- 
Ka BHYTPCHHUMH MOBepXHOCTAMM Apyr K Apyry. IlockombKy B o6oux cayyanx 
pe3yJbTaTbl CXOJHDbI, MOJIyYeHHbIe JaHHble B AaJIbHeHINeM paccMaTpuBaiorca 
COBMECTHO. : 

J\1f BbISCHeHHA BONpoca 06 HCTOUHHKAX HHAYKIMOHHOTO BOsszeHCTBHA B 
Ppa3BUTHH CJLyXOBOrO Iy3bIpbKa Y OCeTPOBBbIX PbIO ObIIH MOCTAaBJIeEHbI JONOIHK- 
YeJIbHbIe OMbITbI: Ha CTaqHH WHPOKOH HepBHOH IwiacTHHKM (cTagua 20), Korg 
MaTepHal Oyyulero CyXOBOrO NHy3bIpbKa B YCJIOBHAX W3OJIAWHM elle He CNO- 
co6eH OOpasoBaTb CJIYXOBOl My3bIpeK, efO SKCIWaHTHpOBadJH B OHO cepus 
ONbITOB BMeCTe C MOACTHaIolleH ero MesOepMOH, B pyro — 6e3 MesoyepMab- 
HOFO CJIOA, HO C IIpHuleraroulHM K HeMy Y4aCTKOM HepBHOHM MWacCTHHKH, cojep- 
*KallHM MaTepual 3a4uaTKa MWpogzomropaToro Mosra. UToOb: mpoBepuTb, Mpa- 
BHJIbHO JIM Obl B3AT JIA JKCIVWIAHTaWH MaTepHas culyXOBOoroO My3bIpbKa, B 
KaxK]IOM OMbITe COXpaHAJIM JOHOPOB H BbIPAMBaJH HX MapaJVIeIbHO C SKCIWIAH- 
TaTaMH. 


* Homepa cragquit yKa3aHbI 10 TaOMMWe HOPMAIbHOFO pasBHTHA AIA CeBprorn (8). 
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_ Onepalu MpovsBoAHIH HOAMYKOM MH BOJIOCAHOM MeTseH B pacTBope Toubt- 
eTepa (B MoguuKanuN JbioKap (°)), C aHTHCeNTHKOM — CyJb(pasHHOM Hi aH- 
ee kann Ne€HHILHJIJIMHOM H ea sain B kaxkol 4aulke KyJIbTHBH- 


_ Puc. 1. Tlotomenue maTepnasia cyxoBoro My3bIpbKa Ha MOCJeMOBATeJIbHBIX CTaLHAx 
i Helpyiauuu: a — cragua 19, 6 — craqus 21, ¢ — craqua 22, e—ctaqua 23, 0 — 
cTamua 24 


ol 


i 


DOALUNM BLIIYNAANUCh HW AWYHHKH JocTuramM Bospacta 2—4 cyToK. Matepuau 
ec rponann *KHAKOCcTHIO bydHa. ToToBuaH cepHH cpe30B, TOJIMIMHO BO p. 
Jpesnl OKpalllMBavi 110 a3aHOBOMy MeToyy Teliqenratina. Bcero Ha paspe3ax u3y- 
4eHO 733 9KCHMIaHTaTa. PesyAbTATbI OMbITOB 9KCIMAHTAaLHU MaTepHasia CTY XOBOTO 
Ty3bIpbKa C MOCJeOBAaTeJIbHEIX CTaqHu pasBuTHa (18—24) cBeyeHbI B Taba, 1. 
im) 


i i avOmieramrare. 
3 Ocetp Ceppiora 

bs 

yy o6pa30Baocb cyxo- o6pasoBamocb ciyxo- 

} IS eu BbIX IMY3bIPbKOB & BbIX Ny3bIPbKOB 

q A ¥ Me Dy < 2 D, 
eB Be Dy D a ee Wa) 
er Ea BT.a. ¢ ss eae Gene K 
. Be mS Bcero WYBCTB. ae Bcero UYBCTB. 

mo ne ATH. =| NATH. 

48 49 0 aie ERY See 0 cs Ne i 
m9 06 0 — — — of 0 e214 = 232) 
0 | 0 = BR mee Hhg7 0 ae Zot See: 
pi |. 40 0 = ae ene 0 ae 
He | 62 | 14(22) | 17) 10,243] 0,66 | 58 | 15(26) | 1( 8) [0,472] 0,65 
$23 | 45 | 24 (47) | 10(47) |0,238| 0,73 | 29 | 13 (45) 6 (48) 0,188 | 0,74 
24 | 36 | 22(61) | 14 (64) |0,243| 0,75 | 24 | 15(62) | 9(60) |0,202| 0,77 


Iipumeuauuz a: I. D,—cpefHee sHaveHne 6obWOrO AHaMeTpa OOpasoBaBINHXCA CYXOBbIX Ty- 
pbkoB; D, —TO Ke Y KOHTPOJIbUBIX Bapombilelt (B MUKPOHAaX). II.} 3yecs H B TaOm. 2 B CKOOKaX — 


t orsercreyiouine aHHbie B Mpowentax. 
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V3 Ta6vIbl BALHO, ITO B MaTepHasie, B3ATOM CO CTaHM paHHel MW CpesH 
HelipyJIbI, CJTYXOBbI€ IY3bIPbKH B SKCIaHTaTaX HH y 3apOfblllleH oceTpa, 

y CeBpIOrH He BO3HHKaIoT. OHM HadHHAaIOT OOPAa3OBHIBATbCA TOJIbKO B 9KCIAAa 
TaTaX, B3ATbIX CO CTaqHH Mo3fHeH HelipysbI (cTaqua 22). Ha mocamexyrouy 

CTaUAX MpOleHT OOpasoBaHHA CJIYXOBBIX My3bIPbKOB y OOOHX BHJOB HeYKJIOH 

BospacTaeT. OMHOBpeMeHHO C YBeJIHYeHHeEM KONMYeCTBA CAy4aeB OOpas0BaH 

CJyXOBBIX IY3bIPbKOB HelpepbIBHO YBeMYMBaeTCA MX pa3sMep. OHako fla 

cO CTauM, Kora HMeeTCA yxKe WlaKoa, B YCJIOBHAX SKCIWMAHTalH CJlyXOBb 
Iy3bIPbKH BO3HHKaIOT He B 100% cuyuaeB M pa3sMep OOpas0BaBIUMXCA My3sbIp 
KOB He JOCTHraeT pasMepa TaKOBbIX Y HeOMepHPOBaHHbIX SUSE U OS 3 
poybllei B KOHTpose. 

B MaTepHauJle, B3ATOM CO CTaqHM 22, TOJIbKO CMHMUHBIe CJLYXOBbIe Ny3bIpbK 
HMeIOT UyBCTBYIOUWMe NATHA. B CJIyYXOBBIX Ny3bIpbKaxX, OOPpasoBaBIIMXCA B 9K 
IaHaTax, B3ATbIX C Ooee NO3THUX CTAAUH, NPOWeHT YYBCTBYIOWAX MATeH BOS 
pactaeT. PasjleseHve JaOMpHHTa Ha OTIeJIbI y OCETPOBLIX pbIO, KaK HM y ampuOuti 
B CBOOOJHOMMABAaIOULMX 9KCMMAaHTaTax (°), HH B OJHOM Cily4ae He HaOsOZasOcE 
Y KOHTPOJIbHEIX 3apOJbllleH Toro %Ke BOSpacta yxKe HavHMHAaJIM oOpasoBbIBaTbC 
CelTHI, BpacTarolHe B MOOCTb MWy3bipbKa, 

Pe3yJIbTaTbI OMbITOB IKCIIAaHTaWHH co cTaquu 20 MaTepvasa CiyXxoBOoro ny 
3bIPbKa BMeCTe C NOACTHJalolleh erO Mes0epMOli HU 6e3 NOACTHIKM, HO C NIpHse 
““allHM K HeMy MaTepHaJIOM HepBHOH Il1acTHHKH — TIpHBeseHbl B TaO. 2. 


Ta6amuma 2 


Ocetp Cexppiora 
o6pa3s0BasI0cb oOpaso0BaJIOCcb 
ae CIYXOBbIX Iy- ed CJLy XOBBIX 
OKcoAaHTHPOBaHHbIN MaTepHad as 3bIPBKOB Ma S I1y3bIPbKOB 
Oss} Ox 
Se BT.u.cl = BD, dc 
oy Bcero |4YyBCTB.| 2S BCero WYyBCTB, 
NB nares | Se TIATH. 
Marepuad cayxoBoro Ily3bIpbKa 34 0 — of 0 — 
Matepuaa caryxoBporo NysbipbKa+ 
+ mesoyepMasibHad oycTtumka| 39 0) — 33 0 — 
Marepuad cayxoBoro Ty3bIpbKa+ 
-- yyacToK HepBHOH nuacTuHKu| 42 | 33(78)| 23(70)| 25 21(84) | 17(84) 


B lipucyTcTBHH Me3s0JepMaJIbHOH MOXCTHJIKH CJIyYXOBbIe Ny3bIPbKH B yCJO 
BUAX IKCIVIAHTAaMM He OOpasoBaucb. HallpoTuB, Ip HaJIHUHH NpuJekaerc 
K MaTepHaJly CJTyYXOBOrO My3bIpbKa y4acTKa MposouroBaToro Mo3ra CJlyXOBBbI 
MY3bIPbKH OOpasyloTCA B OOJIbIIOM IIpOWeHTe CyyaeB. ITO corsacyeTcaA ¢ M0 
JIYYCHHBIMH paHee JaHHbIMH, MOKa3aBLIHMU, 4TO y CeBPIOrM Nocde ylaenHua Hi 
CTaNWAX paHHel M CpeqHel HeHpyJIbl 3a4aTKa MpOosroBaTOrO MO3ra CJIyXOBO! 
y3bIpeK He oOOpas3yerca (1°). B mpucyTcTBHH Mo3ra OOJIbINMHCTBO CJIY XOBBbU 
IIV3bIPbKOB HMeeT YYBCTBYIOWLMe NATHA; IPOWeHT TaKHX My3bIpbKOB BbIlle, Gel 
B OMbITAX, Fle CYXOBLIC NY3bIPbKH PasBUBaJUCb H3 INMTeMHA, B3ATOTO Cc Cosme 
MO3SQHUX CTaqHH, HO Tp OTCYTCTBHH Mosra. 

TakuM 06pa3o0M, y OCeTpOBbIX pbIO B OMbITaX SKCIJIAHTALMM HaM He yJaJi0C! 
OOHAapyKUTb BJIMAHHA Me30JepMaJIbHOH TOACTHIKH Ha juddpepeHuHpoBK’ 
MaTepHaJla ClyXoBoro Ny3bipbKka. MHyUMpyIoulHM JeHCTBHeM B 9THX YCJOBHA! 
o6layadl TObKO MpofosroBaTE Mosr, Torga Kak y aMvOWH Tp HCHOb30 
BaHHM MeTOJa TpaHCaHTalHu, NO aHHbIM psa aBTopos ('! +’), xopqome3o 
jlepMa, TaK Ke KaK H MpOMOATOBATHIM MOSr, OKA3bIBaeT HHAYUUpyrollee AeHCcTBU 
Ha MaTepHaJI CyXOBOrO Iy3bIpbKa. OHaKO pa3HHlla B NOJYYCHHIX pesyJbTa 
TaX MO*KeT ObITb OOyCOBIeHa Pa3JIMYHAMH B IIPHMeCHeHHBIX MeTosax UCcezO 
BaHHA. OTH Ke pasHYHA He MO3BOJIAIOT MOKA CpaBHUTb Mpomecch! aTeHTHO! 
TuddepeHuHpoBKA y OceTpoOBEIX pBi6 HW am@uoutt (*%, 7°). 

TIpopeqeHHoe B paOoTe comocTaBJIeHHe JaTeHTHON JupdepeHWHpoBKH 3ayaT 
Ka CJIyXOBOro Ily3bIpbKa y oceTpa H CeBpIOr MOKa3bIBaeT MOJIHOe CXOACTBO UH: 
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JO BC€EM H3Y4eCHHEIM MOKa3aTeIAM (CTaMA, Ha KOTOPOLi NOABAAeTCA COCOOHOCT 
K OOpaso0BaHMio C/lyXOBbIX Ily3bIPbKOB, YaCTOTA HX BOSHHKHOBCHHA, pa3MepHl, 


DasIMUMH B CpOKaX aTeHTHOM AMpepeHUMpOBKU 3a4aTKOB y POJCTBeHHbIX 
BHJIOB Ha OJMHAKOBbIX CTaMAX Pa3SBUTHA MOryT ObITb CABHIH MpomeccosB ract- 
‘PYAWHA OTHOCHTeJIbHO cTaqHH WpoOmenua (*). 

| QTM JaHHble JaioT JONMOHUTeIbHBIM MaTepHal O CyLIeCTBOBaHHM Koppeda- 
| MMH MexJly ypOBHeM JIaTeHTHOH AMddpepeHUHpOBKH HM COOTHOIICHHEM KJIeTOUHBIX 
MOKOJICHHH Ha OJHOMMCHHBIX CTaqHAX pasBUTHA Y POCTBeHHBIX BUOB HE TOJIb- 


MucrutyT Mopdosornu »xwBoTHEIX uM. A. H. Cepepnosa Tloctynusio 
AxkajflemHH HayK CCCP 29 XII 1960 


UHMTHPOBAHHAA JIATEPATYPA 


To A.Metaag, JAH, 111, 1149 (1956). *E.B. Kpeuar, JIAH, 134, 984 
| ) %®H.Spemann, Zool. Jahrb. Abt. allgem. Zool. u. Phys., 82, 1 (1912). 
eeA.C.T uu3s6ypr, JAH, 54, 377 (1946). ° A.C. Tuuns6ypr, JAH, 54, 561 
1946). ®1T. B. Jionamos, Mexanu3mel pasBuTua 3a4uaTKOB rla3 B 9MOpHoreHese m03- 
ounbix, M3g. AH CCCP, 1960. *T. A. Tetraag, A.A. Tetaag, JAH, 134, 
(1960). &T.A. Letaag, A.C. T uu36ypr, 3apogpmmesoe pasBpuTue ocerpoBEx 
6 (ceppiorH, oceTpa H OemyrH) B CBA3H Cc BoNpocaMH Ux pa3BefeHua, M., 1954. 
men M. Deu chiar, J.Exp. Biol., 30, Ne 1(1953): 19 A.C. Fuus6éypr,T. A. Ler. 
ma, JAH, 44, 209 (1944). ™@L.S. Stone, Science, 74, 577 (1931). @R.J. Har- 
@eison, Anat. Rec.,64, 38 (1935). 4% H.G Albaum, H. A.Nestler, J. Exp. 
meee iioes)+ 44 CH. Waddington, J:i Exp. Biol.,: 14, 232 1937). 
* 1.01. op6yuosa, JAH, 23, 298 (1939). 1°0O.H. Wimaabrays3eu, JAH, 
meee (Onmlos,0) e+) EZ willing, J. Exp. Zool., 86,333 (1941). 18 P. E. Korau, 
MIAH, 45, 42 (1944). 18 A.C. Tun36ypr, JAH, 72, 1195 (1950). 2° A.C. uns. 
"Oy pr, JAH, 73, 229 (1950). 
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Roxnsagm Akagemun nayxr CCCP 
1961. Tom 138, Ne 3 


PH3HONOLHS | 


Cc. M. BEPEWJAPHH, HW. A. CbITHHCKHH u B. Tl. TbILJEHKO 


QEMCTBHE BETA-OKHCH-TAMMA-AMHHOMACJIAHOM KUMCJIOTbI 
HA BHOIJIEKTPHUECK YO AKTHBHOCTb FAHTJIHEB 
H30JIMPOBAHHOM HEPBHOM WEMOUKH YEDIYEKPbIJIbIX 


(IIpedcmasaexo axademuxom B. H. Yeprueoecxum 9 I 1961) 


Bnepppile Xoswm (*) MoKasan, uTo f-OKCH-y-aMHHOMAaCJIAHaA KUHCJIOTA’ | 


(BOrAMK) spispipaeT CHJIbHbIM DelpeccHBHbIM sdPeKT Mpu cyfoporax y coOak 


IPH MIpxAMOM ee BO3ZeHCTBMH Ha MOTOPHYy!0 OO/IACTb KOpbI WIM Mp BBeeHHH - 
B KpoBb. BnocsescTBHH Oblwio ycTaHoBJeHO HamuuHve BOLTAMK B mosry 4H ee | 


6HOCHHTe3 H3 y-aMHHOMacsIAHOM KuCOTH! (TAMK) B Mo3roBpoH TKaHU (77). 
Xosmu (’, 8) cautaer BOTAMK topMmo3auluM areHTOM B LleHTpaJIbHOH HeEpBHOH 
cucTeMe, KOTOpbIH OOaqaeT Combet akTHBHOcTbIOo, 4em TAMK. B nepsxoit 
cucteme Gecno3BoHOuHHIX BOTAMK ue oOnapyxxena. He u3yueHbl TaKxKe OT- 
BeTHbI€ peaKUHH HEpBHOH WenouKH OecMOSBOHOUHBIX Ha ee BO3JeHCTBHe. 

B HacTOAleM CooOMleHHH NpeAcTaBJeHbl WaHHble O BUHAHHH BOTAMK * 
Ha OWOIIeKTpHYeCKy!O AKTHBHOCTb TaHIvIWeB JByX BHJOB 4eLyeKpbWVIbIX. 

MeTOAUK a. ONBITH NpoBOAWIHcbh Ha FyceHHwax Hu OadouKax Dasy- 


chira pudibunda L. (cyxymckaa tbopma) u OaOouKax Gastropacha quercifolia L. | 


(6enropoycKasx cdbopma). Tycenuupt o60HX BUOB COsepxKasucb pu TemMepaty- | 


pe 25° Hu mp QiMHe Qua, cooTBeTcTBeHHO, 10 uw 12 "ac. M30nHpoBaHHaa HepB- 
Had wemouKka 6e3 NoArMOTOUHOTO M HaJTrOTOUHOTO TaHTveB MOMellasach B 


BaHHOUKY C (PV3HOMOFMYeCKHM PaCTBOPOM JWI HaCeKOMBIX (°). OMH 9JIeKT Od. 
Pp 


pactiovlaraJicA Ha raHruiMH, ApyroH — Ha KoHHeKTHBe. JA OTBeEeHHA MOTeH- 
ILMaJIOB HCHOJIb30BaIHCb BOJIb(paMOBble JIeEKTPOsbI OT 10 Wo 20 »p. MexaekTpog- 
Hoe paccTosHve paBHsaiocb 1 —5 mm. Jlotenwnabl JeticTBuA perucTpHpoBa- 
JIMCb WWIeHHbIM OcLHIorpacdom Tuna MIIO-2 c ycumuTenem nepeMeHHOrO TOKa 
YBII-1—01. Uactota nponyckanua oT 1 go 10000 ru, 4yBcTBuTeNMbHOCTb yCHJIH- 


TEJA MO3BOJIAJIa PCrHCTPHPOBaThb IPH IpeWeJIbHOM YCHJIeHuN NOTeCHIMaJIbl He 


uaxKe 100 us. 

{aa pa6oTb! IpHMeHAMCb BeUleCTBa, paCTBOPeHHbIe B (bU3HOMOrMYeCKOM 
pacTBope JIA HACe€KOMBIX, CuleflyrouleH KOHUeHTpauuH: BOTAMK 0,025 M, 
TAMK 0,01 M u muxpotoxcun 0,05 M. Stu pactBopbi HaHocusucb. HeTocpel- 
CTBCHHO Ha FaHIJIHH H30JIMpOBaHHOH HepBHOH Wenouku. 

PesyabtTatTbh. IJpW nemocpesqcTBeHHOM JlelictBuH pacTBopa BOLAMK 
Ha HepBHYyl0 Wemouky rycenuup H Oadouku D. pudibunda npoucxoguT peskoe 


yrHeTeHHe OnosvIeKTpHYecKOH AKTMBHOCTH TpyAHbIX H OpiouiHbIX TaHraHeB 
(puc. 1 A, 2, 5, 2). BosyelictBve NHKpOTOKCHHA Ha 3TOM (hoHeE He BBI3bIBaJIO- 


M3MeHeEHHH B QJIEKTPHYeCKOH AKTHBHOCTH TaHrvnes (puc. | A, 3, B, 3). OnHaKo: 
MIpAMoe BOSAeHCTBHE OJHOFO JIMUIb MHKPOTOKCHHa Ha HepBHY!0 LeMOuKy BBI3bI- 
BaeT yCHJleHve ee OnosMeKTpHYecKOH aKkTHBHOCTH (puc. | B, 2). JlevictBue 
TAMK mpossuuocb B yrHeTeHHH 9TOM akTHBHOCTH (puc. | B, 8). 

Wnaa kapTuna HaOmogaetca mp JelicrauH BOTAMK ua usomMposannylo 
HepBHYy!O Wemouky Oadouxu G. quercifolia. Bo3qelticrsave BOTAMK npusozut 
K H€3Ha4HTeJIbHOMY H3MeHEHHIO B OMOSJIEKTPHYeCKOH AKTHBHOCTH HeEpBHbIX raHr- 


* 3a mo6esHoe npesocrapseHve HaM mpenapata B-OKCH-Y-aMHHOMACJIAHOHM KHCJIOTEI MpHHo- 
CHM rtyOoky10 OJlaroxapHocTs mpod. T. Xosmu (Anonnsz, ToKuo). 
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(wep (puc. 2 A, 2). Tlocmenytomee gelicrBue MMKpOTOKCHHa pesKO yCHuMBaeT 
(MosIeKTpu4eckyio aKTHBHOCTE (puc. 2 A, 3). Pacrsop TAMK, kak u B ombiTax 


' 
4 


Puc. 1. Banaue -okcu-y-aMHHOMaCAAHOLi KUCMOTHI Ha OUOSeKTpUYeCKyIO ak- 
THBHOCTb HePBHBIX raHrsMeB ryceHul uv Gabouex D. pudibunda L. A — 6a6ouxa, 
\  =TpeTHi ppynHok rauraui: / — nopma, 2— nocae spo3sqeuctsua BOTAMK, 3 — 
mocwle BO3eHCTBHA NHKpoToKcuHa. 6 —rycenuwa, TpeTHh Oprowinokh ranraui: 
1 —nopma, 2 —nocne BosneuctBud BOTAMK, 3 —nocae soselictaua nuKpo- 
TokcuHa. B—rycenula, TpeTuH Oprowinow raHrani: /—Hopma, 2 —mnocse 
BO3eHCTBHA MMKPOTOKCHHAa, 3 — mocae BosmeictBua TAMK. Ormerka spemenn 
e 0,05 cex. 


Puc. 2. Bausanue B-oKcH-y-aMHHOMaCIAHOH KHCOTbI Ha OMOSTeKTpUye- 

CKy10 AKTHBHOCTb HePpBHBIX raHrsiues GaOouex G. quercifolia L. A — sro- 

pou rpyqHoH ranranii: / — HopMa, 2—nocane posneictrsua BOPAMK, 

3—mocne Bo3xelictsusd mukpoToKecuHa. 5 — TpeTHH rpyqHoH ranraui: 

1—nopma, 2—nocste sosgeictrsua TAMK, 3—mocne sosgelicrBusa 
| nmukpoTokcuHa. OTmetTKa BpemMenn 0,05 cexk. 


D. pudibunda, spisbipaer apekT yruerTenus (puc. 2, 5, 2), KOTOpbIi CHH- 
aeTca oj, BIMAHHeM MHKpoToKcHHa (J, 9). 
 Tipeyctapsienuble Bbille pe3yJbTaTbl NO3BONAIOT 3akMOUNTh, uTO BOLAMK 
ka3bIBaeT pa3JIMYHOe BJIMAHHe Ha OHOIeKTPHYeCKyIO AKTHBHOCTb HepPBHbixX 


ue 123 


a 


ranraues Oa6oyek D. pudibunda u G. quercifolia. I]pu npamom jelicTBun H 
HepBHy1o wenouky D.-pudibunda BOTAMK suispipaer sdcdekT TOpMomKeHu 
ee OMOIIEKTPHYeECKHX MpowleccoB; Mocselyioulee BO3JeHCTBHe MMKPOTOKCHH 
BbISbIBaIOIee B OObIMHbIX YCJIOBHAX BO3OYKJeHHe HEPBHBIX SJIEMeHTOB, He Ip 
BOUT K BOCCTAHOBJICHHIO OHOSMEKTPHYeCKOH AKTHBHOCTH JO HCXOJHOrO ypOBH 
CpaBHenue addekTos Bo3gelictBua BOVAMK u TAMK noxaspipaert, 4To nepB 
BeLIECTBO OKa3bIBaeT Ooslee rutyOoKoe JelmpeccuBHoe BOsJelicTBHe Ha OnOIeK 
pHuecKylo JedTesbHocTb. CieqyeT Take OTMETHTb, YTO MMKPOTOKCHH MOJHC 
CTbIO CHHMaeT JelictBue TAMK. 

BOPAMK noutu He H3MeHAeT NOTeHIMabl DeHCTBUA HepBHbIX TaHrviue 
G. quercifolias Ho qelicTBHe NHKpOTOKCHHa Ha 9TOM (hone aeT Oovee BEIPAaxKe 
HbIH adcdeKT BO3OyKJEHUA, YeM JelicTBHe ero Ha HEpBHY!IO Wenouky, He oOpab 
TtanHyio BOTAMK. » 

Takum oOpasom, getcrsHe BOTAMK ua Heppuyto welouky AByx uccHey 
BaHHbIX BHJOB YeLIYeKPbIIBIX OKASbIBAeTCA CHEMMPHIHBIM, Tlockxombky BOTAM 
OKa3bIBaeT OJMHAKOBOe JeHCTBHe Ha HEPBHYIO CHCTeMy ryceHuLl M Oadouek D. pu 
dibunda, TO MoxKHO CUHTATb, YTO STOT appext CBA3aH C (PUSHOJOrH4eCKHMU oce 
OeHHOCTAMM Bula, a He C ONpefeteHHOl cTaqueli passuTMa 2xuBoTHOrO. II 
BCeli BeEPOATHOCTH, OOHAPY2KeHHAA CMeMMPHYHOCTH OTBETHBIX PpeaKIMH HEPBHBI 
raHriveB OOOMX STHX BYOB Ha JelicTBMe MpHMeHeHHIX XMMMYeCKMX areHTO 
oOyCOBeHa UX SKOMOPHYeCKUMM OCOOeHHOCTAMU, KOTOpPbIe CBAZAHBI C OMpene 
JIGHHBIM THIIOM OOMeHAa BeLIeCTB: 


JleHHHTpancKuli rocyapcTBeHHbIt yHUBepcHTer Tlocrynuso 
um. A. A. )Kyanopa 5 1 1961 | 


UMTHPOBAHHAA JIMTEPATYPA 


1T. Hayashi, K. Nagai, Abstr. Commun. XX Intern. Physiol. Congr., 1956 
p. 410. * K. Ohara, J. Japan. Biochem. Soc., 30, 981 (1958). *® K. Inone, J. Ja 
pan. Biochem. Soc., 31, 127 (1959). * K.Inone, J. Japan. Biochem. Soc., 32, 12 
(1960). ° T. Hayashi, Nature, 182, 1076 (1958). ®K. Ohara, J. 1. Sano etal. 
Science, 129, 1225." (1959).° &.*: Pa-H ay asi, 2. Physiol., 145).570 (1959)..— ° 7. xae 
awu, K. Haran, C6opx. HexkotToppe Bompocbt coBpemMeHHOH (bu3HouorHH, +», 1958 
erp. 211)? Gave awa lal sie aint Saaeitie Biol. Bull., 90, 234 (1946). 
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Jlokxaagn Akagemun nayr CCCP 
; 1961. Tom 138, Ne 3 


®H3H OJIOLH #1 


A. B. 3EBEKE 


HMCCJIENOBAHHE MEXAHOPEWENUMM JIETKHX METOJIOM 
AHTMJIPOMHOPO MOJABJIEHHA A®SEPEHTHBIX CHPHAJIOB 


(II pedcmaenexo axademuxom B. H. Yeprueoecxum 30 XII 1960) 


mo) \ 
$, 
7 


re Uccneqopanuamu psa aptopos (~°) ycTaHoBsieHo HasM4He B JIerKHX MexXa- 
OpellenTopoB, Bo3s6y2KLa1ollHxcaA BO BpeMA BUOXa HM OOecMeyMBarOuLHX CaMope- 
YIANMIO [bIXaHuA. CUrHaJIbI OT STHX pelleNTOPOB MpOBOAATCA NO YyBCTBUTEVIb- 
SIM BOJIOKHAM OJlyKalollMX HeEpBOB, IIpHHadviexkaulHM K rpynne A. IlpumMenen- 
aa B yNOMAHYTHIX HCCeqOBaHHAX MeTOJMKa OTBEMCHHA MOTeHWMasa OT OLH- 
HHBIX acppepeHTHbIX BOJIOKOH He MO3BO/IAeT, OMHAKO, XapaKTepH3OBaTb U3- 
CHeCHHA CYMMapHOH aKTHBHOCTH 

scerO )8=—- pelelTOpHOrO = =. aliapata lous inf putmonis (sin) 

lerKHX B 3aBHMCHMOCTH OT (a3 n, vagus 


\bIXaTeIbHOrO WuKsa. Kpome Toro, g noaosum 
yeTaeTCA HepaspellleHHbIM BONIpoc __ 

) @YHKUMM pellenTopoB JerkHx, ] ISiean 

IBASAHHBIX C HaHvOoslee TOHKHMU 

(YBCTBUTCJIbHEIMH BOJIOKHaMH Puc. 1. Cxema pacnoviomeHHa aeKTpofos Ha Osly- 


(rpynnst C), namnune KOTODBIX *Aaloujem Hepe: i aed da Me 2=— 
feTaHOBJIeHO FUCTONOrH4eCcKH. halo enpaeineeee 

_ O6a noctaBreHHBIX BOMpoca B MpHHMMe MOryT ObITb peleHbI pM MOMOULH 
feTOMMKU WSy4eHuA CHTHaIM3alMM OT pelleliTopoB B WesOM (HepaciilereHHOM) 
(€pBHOM CTBOJIe, MpewowKeHHoK Jlarnacom u Purtun (”). 

ig OtHocuTembHas HOBH3Ha STO MeTOZMKH OOs3aa HAC NOJBeprHyTb ee JKC- 
(€(PUMeHTaJIbHOH TIpoBepKe MyTeM MCCeMOBaHHA CHIHAJIM3allHu pellenTopos, 
(pOBOLAMleHcA MO BOMOKHaM rpynnb A Oy alollero HepBa. 

Nt MeTOAuUKAa ONHTOB. Y o6e32BMKeHHbIX MpOKypaHOM KOLIeK, Abl- © 
‘aHve KOTOPbIX NOALepxKMBasOCb CMeUMasbHbIM anmapatTom (°), MpOousBOLMMAaCch 
OpakOTOMHA HW yaJieHve BepxHeli Jou meBoro AerKoro. JleBbIli Onyx Walon 
‘epB Mepepesasica TOTYAC IpOKCHMaJIbHee Y3eIKOBOrO TaHrsiuA UM Hay AMadpar- 
(oi. 

_ Ilocmequee, kak m0Ka3aJIM OMBbITHI, HEOOXOAUMO AIA UCKIOUCHUA MMIYJIbCOB 
T pelelTopoB OpraHoB OpiouIHO MosocTH. 

) Pasypaxkenue Onyx aioulero HepBa B ero WeHHOM OTIeNe OCYULeECTBUIANOCL 
[PAMOYTOJbHBIMH UMIlyJbCaMH 9d/IeKTpH4¥eCKOTO TOKAa, AVJIMTeJbHOCTbIO 
»2 MceK., 4acToToH 15—20 ry mu Hampsxenuem oT | yo 2 B. Bropas mapa mua- 
MHOBBIX 3JIEKTPOMOB HaKJlabIBalacb Ha OTMpelapHpoBaHHbld y4acTOK rpyJ- 
oro oTgela OyxKJaloulero HepBa M Yepe3 MpexycuMUTeNb (MOsoca MpolnyckKa- 
ua oT O no 50 Kril) coequHamacb c OcuMAMOrpadom QHO-1! (puc. 1). Peructpa- 
WA OMONOTeHWMaOB C 3Kpana OcUMMNOrpada NpOw3BOAMacb KMHOaTIMapaToM. 
IckyccTBeHHOe JLIXaHHe perucTpHpoBasioch MHeEBMaTHYeCKMMH KalicyaMu TIpH 
OMOIIM CHCTeMBI 3epKaJl, OTOpaCbIBaIOWIHX CBeETOBOH JIy4 Ha 9KpaH OCLMJIVIO- 
tba. CompoTuBsenve BO3qYXOHOCHLIX IlyTeH, 3aBucalee OT TOHYCa riaqkKon 
ycKylaTypbl JierKUX, perucTpUpoBasOcb BOAAHbIM MaHOMeTpoM (°), COeqHHeH- 
M C BOS3JlyWIHOH CHCTeMoii allmapaTa HcKycCTBeHHOrO AbIxXaHuAa. Temmepatypa 
Ma *KMBOTHBIX NOJWepxKUBaIach paBHOH 38,5—39° npH NoMOMIA MoorpeBa 
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OT TepMoctTata. TemllepaTypa Bo3yqyxa, MocTyliaioulero B JlerkKve H3 alnapa 
MCKYCCTBCHHOFO JbIXAHHA, MOMMepxKUBalacb Ha ypoBHe 35°. 
Pe3syAbTaTH ONNTOB. JloTeHyMatb BOMOKOH rpynnp A 6nyxKTa 
IlerO HEPBa, BHIZBAaHHbIC IICKTPHYeCKUM pa3paxKeHHeM ero IWeMHOTO OTT 
WH pervcTpHpyeMple B rpyHOM OTJese, HMeIOT Y Pa3HbIX %KHBOTHBIX HeOHH 
KOBy10 (popMy (puc. 2). XapakTepHO, O1HAKO, YTO B PHTM C HCKYCCTBeEHHBIM J 
XaHHeM (T. €. C pacT#>KeHHeM JIETKHX) MeHAeTCA, KaK IpaBHJO, AMUIb OHH 
KOMMOHEHTOB MOTeHI[Masia BOJOKOH A. Corsacuo Jlarmacy 
ee Putun (’), 9TO OObACHAeTCA CueLYIOWHM oOOpa3om. | 
| IIlpuH pacTaKeHHu JlerKHX BO BpeMA BAOXa Mpoucxoy 
pa3paxkeHve MeXaHOopelleTOpOB, HB UaCTH BOJIOKOH Oy 
* JlaroulerO HepBa BO3HHKaIOT OPTOApOMHO MpoBosAline 
MMIlyJIbCEI. B To Ke BpeMA BO BCeX BOJIOKHAX TpyNMbl 
ie) \ ea B aHTHJpOMHOM HallpaBJIeHHH (T. e. K pellenTopaM) mp 
] BOJATCA MMIMYJIbCbl OT MeCTa pa3qpaxKeHHA HepBa- due 
TpHy¥eCKHM TOKOM. B KaKOM-TO y4aCTKe HepBHOTO BOJIOKE 
MeKAY OTBOAALLMMH WM pa3i{paxKaloulHMy 3/eKTpoyaMy Mp! 
MCXOUMT «CTOJIKHOBeHHe» OeryllHX HaBCTpe4y OpTO- H aHT 
\ JIPOMHbIX MHMIMyIbcoB. BemeqcTBHe pedpakTepHocTH, Cul 
nyrolleH 3a Bo3sOy2xKJeHHeM BOJOKHAa, K pericTpHpyrouly 
QJIEKTpOaM MIpHObIBaeT, CACLOBATEIbHO, TOMbKO ac’ 
vis. ,  MCKYCCTBCHHO BbISBAHHBIX UMMYyJIbCOB, MpoWwenWHx 0 Bi 
JIOKHaM, CBOOOJHBIM OT OPTORPOMHOTO CHrHala c pelent 
hh pop *, QOueBHaqHO, TaKHM oOOpa30M, 4TO 4YeM Gon 


eceeeee - 
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Puc. 2. Mopmpl noTeHiHasa A Oyxpatomlero HEpBa B ONbITaX Ha na 
! Ppa3JIMUHbIX JKUBOTHBIX. OTmeTKa BpeMeHH 2 mceKk. PacnouloxwKeH 
a pa3lparkaiolnlux H OTBOAALIMX 3JIEKTpOM0B, Kak Ha puc. | 


ulee KOJIMUeCTBO BOJIOKOH Ha Y4UaCTKe HepBa Mey pa3parxKalolulMMH UH OTB 
AAULMMU 3JIeKTposaMu OyeT «3AHATOY OPTOAPOMHBIMM UMIyJIbCaMH, TeM MeH 
ee YHCO BOJOKOH OyfeT yYaCTBOBaTb B TeHepallMu OnoTOKa y OTBOJALL 


3JIEKTPpONOB WH TEM MeHbINe OyAeT ero aMIVIMTYya. 


6 


Puc. 3. W3menenue amnsuTyfb KoM- 
MNOHEHTOB a6 u be noTeHuHasa A G6uly- 
*K]aloulerO HEPBa COOTBETCTBEHHO (pa- 
34M [bIXaTeJIbHOTO WHKsa (B yCJOB- a B 
HBIX e(HHHUAX). OcTaJIbHBIe KOMIIO- 
HeEHTbI NOTeHIHalla He H3MeHAIOTCH. 


A. J].— a3 UckyccTBeHHoro bIxa- 

HUA (BHH3— BOX); a6 vu 6¢ —ammun- { JANN ERNE Neg sat a6 

Tya W3MeHAIOMeHCA uacTH moOTeH- > 66 | 

Hada. OTMeTKa BpeMeHH — B Ce- 
KY HLaXx LAPSED AN See 


a a a te. 


— 


Korga Jlerkwe HaXxOJATCA B CHaBleMca COCTOAHHH, MeXaHOpellellTOpbl H 
pa3sqpaxaioTca, H adepeHTHble BOJIOKHa He IpOBOAAT MMIMyJIbChI BO3OyxXTE 
Hux. B sT0 BpeMA UCKYCCTBEHHO BHISBAHHbIe MMITYJIbCbI MIpOXOAAT WO perucTpy 
PYIOULMX 3JIEKTPOJOB MO BCeM BOJIOKHAaM Ouly2xKarollero HepBa H aMIVIATyLa 1 
TeHIHaa OKa3bIBaeTCA MaKCHMaJIbHOH. IIpu pacTaxKeHHH JIerKUX BO3LyxO 
aMIIMTY a MOTeHWMaia yMeHbillaeTcH. EcTecTBeHHO, YTO YMCHbILATbCA NOIDKE 
JIMIb TOT KOMIOHCHT MOTeHIMasla, KOTOpPbIit HMeeT OTHOWeHHE K pellentTopa 
JIeTKUX. ITO MpOHCxo_UIO HW B HallHX ombitax. Tak, B OMHITe, mipeacTaBse 


“ Umnyvipcpt or penenTopos He perucrpupyioTcA H3-3a HeLOcTaTOUHOTO ycueHHs. 
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HOM Ha pic, 3, c cbasaMH AbIXaHHA H3MeHAMACb AMIVIMTYa KOMIOHEHTOB MOTeH- 
“Masa, o603HaYeHHBIX OykKBaMH a6 u 66. Kak BUQHO H3 pH. 3, IpH Boxe am- 
" nautyna 3THX KOMIOHEHTOB YMeHbINaeTCA, a Mp BbI,OXe BHOBb yBeJIMUMBaeTCs. 
j| IlpuH ocTaHoBke HCKYCCTBeHHOrO JbIXAaHHA B TNOMOKeCHHH NOMHOFO BUOXa HIM 
| TIOHOFO BbIN0Xa (pa3sHble H3MCHEHHA AMIVIMTYAbI KOMMOHEHTOB AO U 66 Mpomaya- 
' 4oT. Mx ammautTyqa cTaHOBHTCA MaKCHMaJIb- mee 

{| HOH B MOMO%*KeHHH MOMHOTO BbIJOXa H MHHH- r 
' MaJIbHOH — B MOJO%KeCHHH NOJHOTO ByOXa. 
_ Iipu nanoxwenwu ociuistorpaMM, CHATHIX 
_TIpH MOJIHOM BJOXe H pH NOMHOM BbI,OXe, 
-OTYCTIMBO BUHbI PpaHHUbl H3MeCHAIOULUXCA 


1 
| y¥acTKOB NMOTeHI[Haa, MO KOTOpbIM JerKO cae b if 
_ OMpeleHTb CKOPOCTb MpoBeweHuA BosOyxTe- if | Fes 


p 


_ HAA JIA acpctbepeHTHbIX BOJIOKOH OT MeXaHO- 
' pellentopos Jerkux. 13 Ta6u. | caenyet, uTo 
“-CKOPOCTH MpoBeseHHA BO30y2KeHHA Kak 
_ BCeX BOJOKOH rpynupt A, Tak ui adbtbepeHTHEIX 
BOJIOKOH OT MeXaHOpellenTOpoB JIerKUX y OT- 
* TenbHEIx 2KMBOTHBIX BapbupyioT. B wnTepa- 


7. 


_ Type (*) TakxKe HMeroTCaA JaHHble O TOM, UTO 
" cKopocTb TIpOBeAeHHA BOSOy2xKTeHHA 110 BO- Twn 

_ JlOKHaM rpynmer A OulyxKaollero Heppa y ef L/W 
| pa3JIMYHBbIX %KMBOTHIX He OfMHaKoBa. I lo-Bu- + 
JMMOMy, 3TO 3aBHCHT OT pa3HOH TOMUMHBI OCe- tides 


ify 
| ae 
Puc. 4. U3mMenenue notenmuana A 3a O2MH [bIxaTeJb- 
HbIM HK B HOPMaJIbHBIX yCoBuAX (J),mpH mposepu- Re 
_HOBOM 6poHxocma3me (2) H MOCJle CHATHA OpoHxocnas- aati f 
Ma aTponuHom (3). Ilepemeujenue oTMeTKH sBoKpyr '! ' 
 OHOMOTeHIHala COOTBETCTBYeT (pase TbIXAHHA; BOKPyr < 


BJICBO BHH3 —BJOX, CHH3y BIpaBO BBepX — BBIJOX. 
OtmetKa BpemMeHH 2 MCeK. Bie 
\ 


et 


BbIX WHJIMHIPOB BOJIOKOH H pa3HOH CTeleHH HX MHSJIMHH3aWMU y OTJeIbHbIX 
_ 2KMBOTHBIX, a Tak2xKe OT H3MCHEHHA TOJIMIMHbI OCeBOrO IWMJIMH]pa HM CTeleHv 
MH3JIMHH3allHH BOJIOKOH TIO Mepe yJaJieHHA UX OT WeHTpaJIbHOH HepBHOM CH- 
cTembr (1°), 
{1A asibHeuiiero NOKa3saTeJIbCTBAa 3aBHCHMOCTH YMeHbINeHHA aMIVIMTyAbI 
“TOTeHIMaa OT BOSOy2KNCHUA MeXaHOpelleNTOPOB JerKUX OBI MpOBeJeHbI ONBI- 
_ TbI C BOSJelicTBMeM Ha TOHYC raqkKol MycKyJaTypbl OpoHxoB. C STOH TWesbIo 
_ X%KMBOTHBIM BHYTPHBeEHHO BBOAMJICA Mpo3epHH (B Lose 0,3 Mr/Kr), BbISbIBaIONAK 
| CHJIbHEIM OpoHxocna3m. Kak BugHO u3 puc. 4, /, JO BBeeHHA Mpo3epHHa aMIVIH- 
_ Ty2a MaKCHMaJIbHOrTO B AaHHOM oOlIbITe KOMMOHeHTa MoTeHuHana A BO BpeMa 
 WMKsa BbIOX — BOX — BbIJOX H3MeHAeTCA yxKe OMHCAHHBIM BbIIe OOpasom. 
Iloce BBeqeHHA TIposepHHa MocTyeHHe BO3SLyXa B a/IbBeOJIbI MpeKpalilaeTcs, 
JlerKHe MepecTaioT pacTArHBaTbCs, H, KAK MOMKHO CYAMTb M0 pc. 4, 2, aMMIH- 
Tyla MoTeHiHasla He H3MeHAeTCA. OTO, OYeBHHO, CBA3AHO C IipeKpallleHHeM 
JepopMaluu u Bo3s6yKJeHHA MexaHopelentopos. JleHCTBHTeIbHO, JIMKBUAalluA 
Oponxocna3M aTponHHom (0,03 mr/kr) BOCCTaHaBJIMBaeT 9KCKypCHio JlerKuXx 
_ # BMecTe C TeM NofaBseHHe aMIIMTyAbI MoTeHiHala. MutTepecno, 4TO yMeHb- 
_ IWeHHe aMIVIHTYAb MOTeHIMasa Mp Boxe Moce BBeeHHA ATPOMHHAa CTAHOBH- 
Noch Goble, YEM B HOpMe (puc. 4, 3). 
ITH HaOMOJeCHHA MOKA3bIBAaIOT, UTO Ha adepeHTHYIO HMIMYJIbCallHio MeXaHO- 
| pellenTopos sierKHX BAMAeT TOHYC riagkoH MycKyJaTypbI. Wem MeHbIwe TOHYyC 
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Ta6Oanua 1 


CkopocTu npoBeseHua BOS6yKJeCHHA B BOJOKHAX TPYMMb A 6nyxatoulero HepBa 


CKopocTb mpopeyeHua | CkopocTb mpoBeqeHun 


BceX BOJIOKOH rpyn- BOJIOKOH OT Me€XaHO- PccTosaHH e, MM 
np A, M/ceK pelleliTopoB lerKHX 
Ne onbita 
Mexyy momo-| mMexmy pe- 
MakKc. MHH, MakKC, MHH. CaMH perHCcTp.|ruCcTp. H pa3syzp 
auIeKTP. auleKTD. 
1 74.8. | VA 3r | SiMe, Meee 8 83 
2 74.4) | 20 et eO Clin i8-0 12 75 
3 B75 | ab Buea 0.2 8,5 81 
4 48°3 | 12:8 | 20,2 | 1576 13 58 
5 62°3 | 143 | 34,0 | 15,3 8 72 
6 53,01 | 45.80 o0-6ath 18,5 1 78 
7 50'0. Tietio a arts Ohne 6. 2 15 68 
8 71,4 Wileo. NLS0. Be alros 2 7,5 73 
Cpean. 68,5344 44,9-44 les, 84:4,,6|19,5-44,5 


riayKoli MyCKyJaTypbl, TeM Oosee MOaTMBbI JerKHe K pacTAKEHUIO, TEM OOJIb- 
ilee YHCIO MeXaHOpelleNTOpoB MozBepraetca pa3sypaxenuto. IlocKowbKy yMeHb- 
WeHHe aMIJIMTYIb MOTeHUMaa 3aBHCHT OT CTeleHH HalOJIHeHHA JIerKHX BO3- | 
yXOM, MOXKHO MOJlaraTb, YTO 9TO CBA3AHO C YBeJIHYeHHEM YMCA «3aHATHIX» | 
adbcbepeHTHbIX BOJIOKOH, T. €. C YBeJIMYeHHeM KOJIM4eECTBa MeXaHOpellelTopos, 
BOsOyxKMaolluxca B TeyeHHe BOXxa. LlenTpabHad HepBHaA CHCTeMa MoOyyaer 
CHrHaJIM3alio O CTeMeHH HalOJIHeHHA JIerKHX He TOJbKO IlyTeM YBeIH4eHHSA. 
YaCTOTbI HMIYJIbCOB OT OTACbHEIX pellenTopos (*), HO H NO BO3pacTarollleMy KO- 
awuecTBy adPepeHTHbIX BOJIOKOH. 

TIpopezeHHble OMbITbI NOKa3asIM, 4YTO MeTOAMKa, Mpedomennaa JLarnacom 
u PHTUM, NpHMeHHMa JIA uCCNeqOBaHHA pelleliTopHow myHKuMH. IlockombKy 
9Ta MeTOANKa He TpeOyeT pacillelJIeHHA HEpBa, OHA NOSBOJIAeT U3yUaTb MHCOpMa- 
IMiO, TMepesaBaeMyto C pelleliTOpHOrO MOA B WesIOM. B 9TOM, B 4YaCTHOCTH, MOx- 
HO yCMOTPeTb IIpHUMHY HEKOTOPOTO pacXoxKeHUA H3MepeHHOH HAMM CKOpOCcTH 
MIpOBeeHHA B BOMOKHAX OT peleNTOPOB Merkux (TaO. 1) c nucbpamu, Nonyyen- 
HBIMH IIpH CTaTHCTHHeCKOH OOpaOoTKe pe8yAbTAaTOB H3MepeHHH Ha OJMHOUHBIX 
BomoKHax (*, 5). - ' , 

Aptop lIpwHocuT Omarofapnocth B. M. XarwTuHy 3a KOHCYJbTalHio TpP 
BbINOJHEHHH JaHHO padorHl. 


[opbKoBcKHH TOCyapcTBeHHbIli YHHBepCHTeT | Tlocrynusio 
um. H. WH. Jlo6auescxoro 13 XII 1960 


UMTHPOBAHHAA JIUTEPATYPA 


iE. DA drt at J. Physiolen/9too2"(l9a0)eee G. GC. hemo wl to 1ee\ienG@e - 
rabee, Am. J. Physiol., 147, 100(1946)..? J.G. Widdicombe, J. Physiol. ihe 
7s (4954). /. 4A. S; Pain t.al, J», Physiol.) 121, 0341, (1953): .. A. Su Pamadeele 
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HUK, cOopH. WusvoloruuecKkad poulb alleTHMxXoHHa ; 10 
Physiol., 142, 110 (1958.) , orig ee 


Honrnagm Akagemunun nayr CCCP 
1961. Tom 138, Ne 3 


P®HSHOJIOTH A 


B. A. HJIbAHOK 


OB AKTHBHPYIOWIEM BJIMSHHHW HENPEPbIBHOFO CBETA 
HA MOCJIEAYIOWJEE BOCIIPOM3BEQMEHHE MO3rOM UEJIOBEKA 
PHTMA CBETOBbIX MEJIBKAHHHK 


(ITpedcmaeneno axademuxom B. H. Yeprueoecxum 27 XII 1960) 


/ OdhhekT ycuseHua seKTPHYeCKOH AKTHBHOCTH CeTYATKH Tocse BLIKJIOUCHHA 
‘HelipepbiBHoro cBeTa OOHapyxKeH BasbueBnm (*') Ha H30MPOBaHHOM ryia3ze J1A- 
Tyuiku. On 3aKJIOUaeTCA B TOM, 4TO NoCJe MpeABapHTeIbHOrO OCBeleHHA Tla3a 
‘TaKMM CBeTOM BeJIM4YHHA BOJIHbI a Hd BO3paCcTaeT B PHTMHYECKON INeEKTPOpeTHHO- 
Tpamme Ha AuTewbHoe Bpema. Uanrom (7) ycTaHOBJIeHO, UTO JIaTeHTHbIe NepHo- 
‘Dbl HW YMCO UMMysbCOB N03AHEFO OTBETA ONMHOUHOLO TeKTaJIbHOrO HelipoHua Kai 
M3MeHSIOTCA Moce Takoro pa3ipaxkeHua. 

STO Jao OCHOBaHHe TIpeANONOKUTb, YTO MH CyYMMapHad dJIeEKTPHueCKaH aK- 
THBHOCTb MO3ra YeOBeKa — 3JIeKTpoIHuedanorpamMa (SOI) — TaKxe MoxKeT 
USMCHAThCA MOCMe BbIKJIOUCHHA HeMpepbIBHOTO CBeTA. 

UccmegoBanve STOrO BOMpoca ABHJIOCb 3afayeli HaCTOAeH padoTHt. 

BuJMaAHHe HEeIIpepbIBHOTO cBeTa Ha ToCJIefyiollee H3MeHeHHe CyMMapHOl 
‘QNeCKTpHYeCKOH aKTHBHOCTH MOSra OLe€HHBAaJIOCh MO BeJIMYHHE AMIVIMTYA BOCTIpO- 
| H3BOUMMBIX. MO3rOM YeJIOBeKa YaCTOT CBETOBLIX MeJIbKaHHi. 

Uccneqyemblii HaxoMJICaA B NoulyseKayeM MOMOKeHHH B TEMHOH SKpaHUpo- 
BaHHOHM KaMepe. PeructTpupoBalacb QOL oT 3aTbiouHOH OOMacTH Mo3sra TIpH 
YHHMOUApHOM oTBeseHHH. Ilocae 3 — 5 MHH. TEMHOBOH aflaliTaluu Ha‘SKpaH, 
BULHMbIM NOX yrioM 95°, TaBasicd PHTMMYeCKHIi CBeT IPH OTHOWCHHM JHTeIb- 
HOCTH cBeTa K TemHoTe | : 1. Bpamucb 4acToTEI MembKaHHH oT 4 Jo 60 B 1 cex. 
TIpH OCBeleHHOCTH Ha 3pauKe oT 0,4 go 50 ax. B momopune ciyyaeB yepes 
‘1 —2 mun. ocie Hauana pHTMMYeCKOrO pa3~paxKeHHA Ha STOT Ke 9KPaH {OT 
JONOMHUTENbHOFO OCBETHTEIA BOOAaBJAJICA HeMpepbIBHbI CBeT — MoAcBeTkKa. 
B apyrov nonopune calyyaeB Yepe3 HECKOJIbKO MHHYT MOCJe BbIKJIOYUCHHA OJHO- 
TO PHTMMYeECKOTO pa3s{paxKUTeIA aBaJICA HeMpepbIBHbI CBeT, a pHTMHYeCKOe 
‘pa3fipaxkeHuve BKJIIOUaJIOCb OJHOBPeMeHHO C eFo BbIKIOUeHHeM. J|IMTeMbHOCTb 
HeEIIpepbIBHOFO CBeTa BapbHpoBasacb oT | ceK. Jo 5 MHH., a ero OCBeLIeHHOCTb 
Ha 3spauke — oT 0,08 go 250 ax. 

Bpiio HccleqoBaHo 20 4uenoBek B BO3pacTe oT 18 Jo 30 wer. 

[las onpezenenua amnauty BOCHpOuSBOAMMBIX MOSrOM YacTOT OBIT IIpHMe- 
HeH TapMOHHYeCKHi anamu3aTop YouTepa, y KOTOpOrO YaCTb CPUMbTpOB Opiia 
‘HaCTpoeHa HaMH AVIA BHIfeteHHA “3 DOL KoneOaHHli BLICOKHX YacToOT (°). . 

O6pa6orka pesybTaTOB Beach lo ycpeqHeHHbIM 3a 10 u 50 cek. WaHHBIM 
aHamusatopa, a SOT cayxKua NOKa3saTeseM OTCYTCTBUA apTecsakToB, HCKaxKaio- 
WIMX 4acTOTHbI cneKTp. Kpome Toro, HccJleqyeMan YacToTa C *PHJIbTpa aHaJu- 
3aTopa MofaBalacb Ha OHH H3 KaHasOB SHUedalorpapa UM 3allMcbiBasach 
MapasmembHo c SDI. Ilo Tako 3amucH Mbi CyZMIM OO H3MeHeHHH aMILJIMTYbI 
BbIJeeCHHOH YaCTOTHI B JOO0e BpeMA JeHCTBUA pa3sqpaxKuTelA. 

_, PesyabTaTbI HalIMX OMbITOB MOKasaIH, YTO NOCHe BbIKJIOVeHUA HEMpepbIB- 
‘HOFO CBeTA AMILIMTYAbI BOCMPOW3BOAMMBIX MO3TOM YaCTOT y MHOPHX Baenenie. 
‘MbIxX .Bo3pactamu * (puce. 1). ; 


r * WsmeHeHua aMIVIMTYA yCBOCHHBIX PHTMOB BO BpeMA COueTAHHA PHTMHYECKOrO cpeTonoro 
| pasapaxntesta C He€NpPepBIBHBIM CBeTOM OMHCaHbI HaMH B paoore (4). Tei ig 
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BpipaxKeHHOCTh HM MpOMOJMKUTEIHOCTS TOTO S*peKTa OKasaNUCb OOyCJOB- 
JI@CHHbIMH YaCTOTOH M APKOCTbIO PHTMMYeCKOrO CBeTa, APKOCTbIO UM JVIMTebHO- 
CTbIO HelpepbIBHOFO CBeTA M MHAMBMAyasIbHbIMM OCOOCHHOCTAMH Mosra MCIIBITye 
MBIX. 

BospacTanve aMIIMTy BOCIpOW3BOAHMbIX MO3rOM 4aCTOT PHTMHYeCKoro 
cBeTa — UX aKTHBalldaA — ObiIO BbIPaxKeHO Jy4le BCerO Ha CpeAHUX HU BBICO- 
KUX uactoTax — oT 20 no 60 ru. Ha uacrotax a-puTma (9—12 B | cexk.) nogzbem 
aMIVIMTY I, ObUI OOHApPY2KeH JIMIb y HEKOTOPEIX HiccyIeqyeMBIX. Y BCX HCIIbITYeMBIX 
Ha [caMbIX HH3KUX uacToTax (4 — 6 Til) aMNHTyAbI BOCIPOH3BOJMMbIX MO3TOM 


] 
2. atti 


3 : 
30 20u6| Icex, 
Mh At 
; ny iN hi h ea 3 
] 
2. rechristened irri 
3 
a) 


| 


30 
4 ih) Mths tide tes 


j 
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Puc. 1. 3aBHCHMOCTb aMIJIMTYbI BOCIPOH3BOMMOM MO3TOM “aCTOTHI OT mpesBa- 
PHTeJIbHOrO JeHCTBHA HEMP PbIBHOTO CBeTAa. A — BOCIIpOH3BefeHHe PHTMa CBeTO- 
BBIX BCMBINeK (30 ry — 2 JK) mocde HeECKOJIbKHX MMHYT TeMHOBOM ajanTalHn; 
B — to xe nocae nogcpetKu 50 1K, AMBmeiica 2 Mun. J — OTMeTKa MesbKatoule- 
ro cBeta; 2 — 991; 3 — uacrota noTenmMasos 30 B CeK., BbIfeleHHad u3 JOT 
(PHILTpOM aHaM3aTOpa; 4—3anvcb Nepa aHaM3aTopa. BulcoTa nuKoB OTpakaeT 
ycpeqHenupie 3a 10 ceKk. ammuJuTyAb OTAebHEIX uacToT DOI. Uccaenyeman T. C. 
10 XII 1960 r. Buguo pesKkoe MoBbIMeHHe AMIMVIHTYTbI BOCIpOH3BOAMMOH 4acTO- 
ThI T1OCI€ BEIKJIOUeHHA MOACBeETKH 


PHTMOB HE TOJIbKO He MOBHIMAIHCbh MOCe BLIKJOUCHHA MOACBeTOK JOObIX HHTeCH- 
CHBHOCTeH, HO B HEKOTOPBIX CJIy4aAX ake CHMKAHCS. | 

ABeHHe AKTHBALMM HaOIOLaIOCcb B YCOBHAX Halllero ONbITa NpH CpeqHHX 
APKOCTAX PHTMHYeCKOrO pa3sqpaxuTeta (0,4A—10 aK Ha 3pauKe). IIpu BEICOKHX 
WM OYUeHb MaJIbIX APKOCTAX MeJIbKarollerO CBeTa AKTHBAIHA Oba BbIpakena 
cmaOo WH He BO3HHKasa. 

Kak yka3bIBaJl0Cb, BeEMYHHAa HW MpOAOJKUTeIbHOCTb NOBbIMeHHA aMIVIMTYL 
BOCIIPOH3BOJMMbIX MO3IOM YaCTOT OlpeesIAJIMCb HHTCHCHBHOCTbIO H JWIHTeJIb- 
HOCTbIO JeHCTBHA HeMpepbIBHOTO CBeTAa. 

QToT sdekT Obl BLIPaxKeH TEM CHJIbHee H MpOoOMKUTeIbHee, 4eM Oosbile 
(40 OllpeeeHHOrO pelea) APKOCTb HEIpepbIBHOFO CBeTAa IIpeBbilala APKOCTb 
pHTMHYecKoro pa3yqpaxuTeia. Kora we ero APKOCTb Oba MeHbIe APKOCTH 
MeJIbKalollero CBeTa, AKTMBAaILMA OOBIMHO He HaOJIOZasacb. OOHapyxKena Mmps- 
Max 3aBHCHMOCTb BO3PpaCTaHHA AMIMIHTY BOCIIPOH3BOAMMBIX MO3TOM YacTOT 
OT HHTCHCHBHOCTH IpeuiecTByrolleH MoACBeTKH (pH. 2 A). 

730 


CneflyeT OTMETHTb, UTO Y HEKOTOPbIX HCMIbITYEMbIX OCBeLCHHOCTb Ha 3pauKe 
50—250 aK, co3aBaeMad HeMpepbIBHbIM CBETOM, OKa3bIBaJlaCb CBepXCHJIbHOH. 
Ona BBISbIBaIa IIPOTHBONOOKHbI sppeKT — CHWKEHHE AMMIHTY YCBOCHHEIX 
PHTMOB, OCOOEHHO pe3KO BbIPaKeHHOe Cpa3y %Ke MOCMe BLIKJNOYCHHA MOACBETKH. 
B 9THX calyyaAX Ha MpoTs*KeHHN Mocaemxyromux 30—50 ceK. aMNJIHTyIbI BO3- 
pactaJd WM WpvOIMxKalHch K (POHOBOH (JO NOACBeTKH) BeM4MHE. 

CrelleHb aKTHBallHH BOCIpOH3BOJMMBIX MO3FOM 4acTOT, TaK *Ke KaK 9TO ObiWI0 
ycTaHoBsieHo BasbieBniM (*) AIA peTHHOrpaMMb! M30 MpOBaHHO"O Pvia3a JIATYyLU- 
KH, HaXOJATCA B IIpAMOH 3aBHCHMOCTH OT IIpOAOJKUTebHOCTH HelIpepbIBHOrO 
cpeTa (puc. 2 5). Jlaxxe ovenb ApKHi CBeT, JaBaeMbIii B TeyeHHe | ceK., OObIHHO 
He BBISbIBa] MOCe CceOA MOBbILeHHA AMIMIHTY yCBOeHHBIX puTMoB. Ilo mepe 


| | as — il hihi 


Puc. 2. 3apucumoctb spekra akTHBalHH OT ApKocTu (A) u AuTeIbHOCTH (6) HempepEIBHOTO 

-cBeTa. Ilo ocu a6ciyucc: A—ocBemeHHocTb Ha 3pauke OT MOACBeTKH, AvIMBIelcaA 60 ceK. (uccmenye- 

mbit K. 1O., 29 I 1960 r.); 5 — anutTempHocTh MOACBeTKH, CO3LaBaBIUell Ha 3pauKe OCBELLeHHOCT, 

pasuyto 50 mK (uccmenyempili A. 9., 12 1X 1960 r.). Mo oc opqunaT — oTHOMeHHe aMMINTY ABI 

BOCIIPOH3BOAMMOrO MO3POM PHTMa CBeTOBBIX BCIbUNeK (30 ri, Mp OCBeIeHHOCTH Ha spauKke: A — 

0,4 1k; B — 2 1k) k ee bonoBOli BeMUHHE B TeMHOTE, MpHHATOM 3a equHHLy. KpuBple mocTpoeHbi 
lO JaHHbIM aHaslu3aTopa 3a nepBble 10 ceK. MOCJIe BEIKJIOUCHHA MOACBETOK 


Puc. 3. J\wHamuka W3MeHeHHA aMMVIVTyAbI MOTeHIMaoB c uacToToH 30 ri B TeMHOTe H MIpH 

‘CBCTOBBIX M@JIbKaHHAX 9STOM He YACTOTH 10, BO BpeMA H MOCIe BEIKIOUeHHA MOACBeTKH. 1 — oT- 

KJIOHEHHE Mepa analusaTopa, OTparKaloulee aMIVJIHTyLy NOTeHUMasOB C YacTOTOH 30 ri, ycpeqHeH- 

uyto 3a 10 cek.; 2 — To xe np ycpeqHeHuH 3a 50 cexk.; 3 — puTmMHuecKHH cBeT: 30 ru, 2 JK; 
4 — nempeppBHn cpet: 50 mK, 60 cex. Uccnenyemaa JI. H.,-29 XII 1959 r. 


YBeJIMYeCHHA DJIMTeIbHOCTH JeHCTBUA HeIIpepbIBHbIM CBETOM 3TH AMILIHTYAbI BO3- 
pactamu. HavOonee cuibHad MH MpoOMOMKUTeMbHaA aKTHBAalNA HaOsMOMalacb 
MIpW JVJIMTeIbHOCTH HellpepbiIBHOrO cBeTa cBbIlIe 60 cek. 

BospactTaHve aMMJIMTyZ BOCMpOW3BOAMMBIX MO3FOM YacTOT Mocse BbIKTOUe- 
HUA HelpepbIBHOrO CBeTa y pa3HbIX HCCJeyeMbIX OblIO HeEOMHAKOBbIM. Y He- 
KOTOPBIX H3 HHX (9 YeNOBeK) OHO ObIIO 3HAUHTeJIBHBIM, Y Apyrux (6 yesoBex) — 
OTHOCHTEIbHO HEBEIHKO, a y 5 — 3ToT acphekT BooOule He HaOMOaJIcA. Cytte- 
‘CTBEHHO OTMETHTb, YTO Pe3KO BbIPAaKeHHAA AKTHBAILMA BOSHHKAaJla y UCCJlesye- 
MbIX, MO3P KOTOPBIX JaBad OOJIbUIyIO AMMNJIMTYAY BOCIIpOM3BOLMMBIX YacTOT Oe3 
MpeABapWTebHOrO JelicTBHA MoAcBeTKH. AKTHBaHA Oblia CaOol MIM COBCeM 
He HaOJoalacb y JIHIL C MOXO BbIPaxKeHHbIM YCBOCHHEM PHTMOB. 

Tlo QHTeIbHOCTH aKTHBALNA TakoKe Oba pa3sIHYHOH y pa3HbixX UcCJesye- 
MbIX. Y HeKOTOPbIX JIMI, OHA HAaOIOaacb TOJbKO B TeYeHHe HECKOJIbKUX Ce- 
KYHJ MocJle BbIKJIOYeHHA HellpepbiIBHOorO cBeTa. Y ApyrHX MoBbIMeHHe aMIJIH- 
TY, BOCIPpOH3BOXMMBIX MO3TOM YaCTOT JWIMNOCb, MocTeneHHO OcabeBaA, B Tede- 
HHe MHOrHX MuHyT (pHc. 3). HanOonee cHbHad aKTHBaMA OObMHO HaOIOLa- 
JlaCb Cpa3y %Ke MocJe BLIKJIOUCHHA HeMpepbIBHOTO CBeTa — B MepBbIe 10—20 cek. 

OgHoBpeMenHaa peructpauua SOT of 3aTbIMOGHbIX OOJIacTeli OOOMX MoOJy- 
ilapHi W BbIZeeHHe H3 HHX YCBOCHHOTO pHTMa JBYMA OAMHAKOBbIMH PuJIbTpa- 
MH (OT JByX aHaJIM3aTOpOB) NoKa3aJiW, YTO AKTHBALMA MOXeT ObITh HEOMMHAKO- 
BO BbIPavKeHa B pa3HbIX NOJyWapHAX MO3ra Ye/OBeKa. 
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O6uapyxXeHHadA HaMH aKTHBaWHA aMILIMTYA BOCMPOW3BOAMMBIX MOSFOM 4ac- 
TOT PHTMMYeCKOrO paspaxKUTeA MOCe BbIKIOYeCHHA HeINpPepbIBHOTO CBeTa 
CTaBHT BOIpoC 0 CBA3H 9TOFO ABCHHA C U3MeHEHHEM BO3OyAMMOCTH OMpededen- 
HBIX CTpyKTyp Mosra. Kak yKa3bIBavlocb, BeMYMHa H NpOMOJMKUTeBHOCTb aKTH- | 
BallWH B H3BeECTHBIX IpefedaxX OMpeeAIOTCA APKOCTbIO H AJIMTeMbHOCTHIO MOL- 
CBeTKH, T. €. KOJIMYECTBOM CBETOBOM SHEPrHH, eHCTBOBaBWIeH Ha raza Mepex 
PUTMHYeCKUM pas{paxKenHem. EcaM UCXOQMTb U3 TOPO, YTO OT KOMYeCTBa STON 
9HEprMu 3aBHCHT BOSOYIHMOCTb WeHTPaJIbHbIX OTAeNOB 3PHTeMbHOTO aHaJH3a- 
Topa ueoBeka (°°), a TakxKe U3 TOTO, YTO BOSOYAMMOCTb WeHTpaJIbHOH HepBHOH 
CHCTeMbI OMpefesAeT AMIVIMTYAbI HW YaCTOTHbIM [Malaso0H BOCIpOW3BOAMMbIX 
MO3roM puTMoB (°~"4), To adcbeKT aKTHBAIHH MOXKHO OblIO Obl OODACHUTb Kak 
 CMleCTBHe MOBLIeHHA BO3OyJHMOCTH Mo3ra YeOBeKa Noce JeHCTBMA HerIpe- 
pbIBHOrO cBeTa. OHaKO Mbl CUMT2eM, YTO HaIIM HCCeqOBaHvA He AaioT Aocta- 
TOUHBIX OCHOBaHHH JIA OMHO3HAYHOFO pellieHHA 3TOTO BOMpoca. 

Takum o6pa30M, B Hallleli pa6oTe MoKa3aHO, 4YTO B CYMMapHOM 3JIeKTpHye- 
CKOH AaKTHBHOCTH Mosra YeOBeKa HaOJoJaeTcA NoceyeHCTBHe HeIIpepbIBHOTO 
cBeTa. OHNO MposBsAKerca B MOCMeLyIOUMX H3MeHeEHHAX AaMIMVIMTY BOCTIpoHs- 
BOJMMBIX MO3IOM CpeJ,HHX H BbICOKHX YaCTOT, OObEKTHBHO OTPaxKalollUX APKOCTb 
H JJIMTeIbHOCTh TaKOrO pa3{paxKuTeds. ae. 
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PH3SHOJIOTH A 


Axanemux AH ApmCCP [x: C KOMTOAHL | 


HYKJIEMHOBbIE KHCJIOTbI HW MPOBEXEHWE 
PHTMMHYECKOPO BOSBYKAEHHA B CEPAUWE 


B Hallem MpesbiyuleM CooOLIeHHH MBI MIpHBOAMIM pe3ysbTaTHI 9KCMepHMeH- 
TOB, YKa3bIBalOllHe Ha BOSMOKHOE YIACTHe HYKJICHHOBLIX KHCJOT B OCYILeCTB- 
JIGCHHM YFHeTalollero BIIMAHHA pasipaxKeHua OulyKatoulero HepBa HM alleTHu- 
XOJIMHa Ha PHTMHYeCKHe coKpallleHua cepaua. Bpwio BbIACHeHO, YTO OOKHpO- 
BaHWe HYKJICHHOBLIX KHCJIOT (TpHMadpIaBHHOM HelTpasIbHbIM) BefeT K O0Ky 
yrHeTarollero BJIMAHHA KaK pa3ipaxkeHua OyKatollero HepBa, TaK H alleTus- 
xomHua (*). 

B HacCTOALIeM COOOLIEHHH MpOBOLATCA pe3yJIbTAaTbI OMBITOB, MOCTaBJICHHbIX 
C Il€JIbIO BLIACHCHHA POJIH HYKJICHHOBLIX KHCJIOT B HOPMAJIbHOM aKTe pHTMMYe- 
CKOH COKpaTHTeIbHOH AKTHBHOCTH Cepia, CKJaqbIBarolllelica, KaK W3BeCTHO, 
B pe3yJIbTaTe B3aHMOJeHCTBHA COOCTBEHHO COKPaTHTeJIbHbIX JJIEMeCHTOB Cepmua 
(MHOKapJla) c TeMM ClelMpvYeCKHMH 2JIeEMeHTaMM CepfeuHOM TKaHM (TaK Ha3bi- 
BaeMOH HeHTp ABTOMATHH H MpoBoOAAlad CHcTeMa Cepia), B KOTOPLIX BOSHUKAaIOT 
WM pacipocTpaHaroTca pHTMHYeCKHe Mporecchl BosOyxKTeHuA. 

B auTepatype HaKONMJOCb JOCTATOUHO aHHbIX, TOBOPAMMX O BIMAHHH HYK- 
JICMHOBBIX KHCJIOT H HX JepHRAaTOB Ha CleuwMpvyecKy1o MpOBOAALLy10 TKaHb CepI- 
la, H B YaCTHOCTH Ha BeLyUHH NyHKT WH aTpHOBeHTPHKYJIAPHbI y3en cepaua 
KaK XJIaHOKpOBHBIX, TaK HM TeMJIOKPOBHBIX, BKJIOUaA. Cepfule YeoBeKa (7). 
CaejlyeT OTMeETHTb, 4TO Kak CTAapble, TaK H HOBbIe paOoThl B 9TOM HallpaBseHHU 
uMeroT tbapMakoJlorM4ecKHit XapaKTep H MaJIO KaCaloTCA BOIIpoca C BO3MO2KHOM 
(PH3HOJIOFH4eCKOM 3HAYeHHH HYKJICHHOBLIX KHCJIOT H HX JepHBaTOB B peryuJs- 
I\HH PHTMHYeCKOH AKTHBHOCTH Cepyua. 

B cBOHX HcCleqOBaHHAX 3TOTO BOMpoca MbI HCXOMHJIH H3 HOBbIX JaHHbIX, 
TOBOPAMHX O IIpHypO“eHHOCTH HYKJICHHOBBIX KHCJIOT K MOBEPpXHOCTHBIM CTPyK- 
TypaM KJIeTOK H BHYTPHKJIeTOUHLIX OOpas0BaHHl (°, *), O POH HYKJICHHOBBIX 
KHCJIOT B CBASbIBAHHH HM TpaHcnopTe HOHOB (*, °), H, HAKOHELL, H3 JaHHBIX O TOM 
4uTO HOR BHAHHeEM pHOOHYKuJea3bl, T.e€. IIpH pacilelvieHHH HYKJICHHOBBIX 
KMCJIOT, IpOHCXOAMT Hapyllenve CBA3bIBAaHHA KJI€TKaAMH TAKMX PU3HOOrHyecKH 
BaxKHHIX HOHOB, KaK HOH Kaaba (°, 4, °). 

B mHTepaType yKa3biBaeTcs, 4TO MOrsOWleHHe H CBASbIBAHHe HOHOB CBA3aHO 
¢€ CHHTe30M OeIKOB, MpH¥eM aHHOHbI H KaTHOHbI CBASAHbI C aM(dboTepHbIMH 
Y-rJuOTAMHJI-MelTHaMu, KOTOPble B KOHCYHOM 3BeHe ACCOLMMpyIoT C HYKJeH- 
HOBBbIMH KHcoTaMH (*, °), M3 sTHxX HW MOZOOHbIX JAHHBIX CleqyeT, YTO H8ONpaTedb- 
Hoe .BIIMAHHe Ha HYKJICHHOBbIe KHCJIOTHI PHOOHYKJea3bl JOJDKHBI NOBIeUb 
3a coOoH He TOJIbKO HapylleHHe CHHTe3a OesIKa (4YTO XOPOLO H3BeCTHO), HO H 
HapylHeHHe TeX CBA3eH HYKJICEHHOBbIX KHCJIOT, KOTOPble NOMMep2KUBaIoT, B CBOIO 
ouepedb, CBA3H HOHOB CO CJIOXKHbIMM MpOTeHAHbIMH KOMIWIeKcaMH H OOecriedH- 


-BaIOT HOPMAJIbHbIH OamaHc CBOOOJHbIX H CBA3AHHBIX HOHOB HM HX TpaHciopr. 


TleucTBuTebHO, OblIO MoKa3aHO, 4YTO pHOOHYKJIea3a TOPMO3HT HOpMAaJIbHbIli 
YpOBeHb MOMIOUeHHA HOHOB KaJIbllMWA HW CTPOHUMA paCTHTeIbHbIMH KJIeTKaMH 
rg 6 3) 
Pre e 
Ilpu onpefeneHHH 9KCNepHMeHTaJIbHbIX MeTOJOB pelleHHA MOcTaBJeHHOH 
3a,a4 MbI HCXOAWIM Tak2Ke W3 JaHHbIX, yKa3bIBalolulHX Ha TO, YTO KpacHTeH — 
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TOMYUHJMHOBHI CHHUH HW HeHTpasIbubIM Kpacublli M30MpaTeIbHO CBASbIBaeT HYK- 
JIeHHOBbIe KUCOTHI (°, °) H YTO MHTCEHCHBHOCTb MpOKpalIMBaHHA TOJLYHAMHOBbIM 
CHHUM MOBepXHOCTHBIX CTpykTyp (aum Arbacia, HeKOTOpbIX PpaCTHTeJIbHbIX KJe- 
TOK) 3HAUUTeIbHO CHWKaeTCA Nocme WelicTBuA pHOoHYyKJeasbl, T. €. MOCTe pac- 
WenJIeHHA HYKJICHHOBLIX KucMOT (?, °). 

ONBbITbI MpOH3BOLHIHCb Ha M30JIMpOBaHHOM cCepflle JATyIUKM Mo MeTOLy 
Itpay6a. B KaxxJoM OMbITe MpOW3BOAMach pasesbHaA perucTpalluA CoKpa- 
IleHHH MpelcepXvi HW *XeJyouKa. 

Tlocae ycTanoBleHuaA (POHOBOM KapTHHbI PATMMYeECKUHX COKpallleHHu Mped- 
cepuii H Key AOUKA, B Cepflle Yepe3 KaHi0JI1O BBOAUJIMCb HCIIbITYeMBIe BellleCTBa 
B PHHFepOBCKOM pacTBope, a HMeHHO (epMeHT pHOOHYKJeasa WIM Ha3BaHHBle. 
Kpacuteau. J[id KOHTpOJA COCTOAHMA BOSOYAMMOCTH MMOKapfa B casbl ocTa- 
HOBKH IpOW3BOMNJIOCb SJIEKTpHYeCKOe pas{paxkenve *KesyMouka. 

PesysbTaTb OMbITOB NoKa3aiM, YTO pH JeicTBUM pHOOHyKJea3bI OObIYHO 
yepe3 2—2,5 vaca HacTyMaeT cBoeoOpasHbI OOK Nepewayn BOsOyxKeHuA C Mped- 
cepauli Ha 2Keslyouek. OcoOeHHOCTb O10Ka 3aKJIOUaeTCA B TOM, 4TO pH Mpopoul- 
*KaIOWeHCA HOPMaJIbHOH PHTMMYeECKOH AKTHMBHOCTH MpecepqMH B aKTMBHOCTH 
KeTyLOWKa HadoAaeTcA TepwosMyeckad CMeHa (:ha3 OCTAHOBKH (asaMu pUTMH- 
yecKOH akTMBHOCTH. Hasuune IpaAMOoM BO3O0yIMMOCTM *KeJlyqouKa B OTBET Ha 
QIeKTpHuecKkoe pasipaxkenve B (ba3bl OCTAHOBKM Ke yOUKa pH Nposom«Karw- 
eHCA PUTMHYeCKOH AKTMBHOCTH IpescepuH ACHO yKa3bIBaeT Ha TO, 4TO MOL 
BJIMAHHeM pHOOHYKuJIea3bl MpOWCxXoAT rutyOokHe M3MeHeHHA B MpoBosAmen 
cucTeme cepa. Haw onbiTbl NoKa3aJIM, YTO IIpH BBeJeHHH B Cepsue pHOouyk- 
JI@CMHOBOH KHCJIOTbI B HavaJle OYepeHOH a3bl OCTAHOBKH Ke yOUKa CHHMaeT- 
CA 93Ta OCTAHOBKa, T. €. HHbIMH CJIOBAMH, CHUMaeTCA OOK MepeqauH Bo3s6yxJe- 
HMA C Mpescepqul Ha *eyovek. 

AnaJlorHuHbie ABJICHHA ObIIM OOHApyKeHbI TakxKe IIpH NMepdy3Hu cepsla 
pacTBOpoM TosyHmaMHOBoro cHHero (1-10~°). IIpu aeltcTBuu aTOrO BellecTBa, 
CBASbIBAaIONLerOCA C HYKJICHHOBLIMH KHCJIOTaMH, B CpeHeM Yepes 2 4aca JelCT- 
BUA HaCTylaeT XapakTepHanA MepwouyecKad CMeHa (a3 OCTAHOBKH HM aKTHBHO- 
CTH *KeyOuKa Mp WpososKarowleicA pHTMHYeCKOH AKTMBHOCTH IipeycepAnH. 
@Ma3bl OCTAHOBKH *KeJyOUKa MOCTeMeHHO YBeJIMYHMBaIOTCA HM MOryT JOCTHraTb 
HeECKOJIbKUX MHHYT, MH B 9TOM CJIy4ae B (base OCTAHOBKH TIpAMaA PO3OyTMMOCTb 
*KeyqouKa coxpansetca. PuHOoHyKJeHHOBaA KHCJOTa, BBOJHMaA B Cepyie R 
(basbI JWIMTeJIbHOH OCTAHOBKH X%KesyOUKa, CMocoOHa CHATb OIOK Nepeway Bos- 
OyKJeHHA C ipelcepqul Ha *KeNyLoUeK; B pe3syJIbTaTe MHOTOKpaTHOrO BBeeHHA 
pHOOHYKJICMHOBOH KUCJOTHI ()a3a OCTAHOBKH XKeJyOUKAa UCue3ZaeT M BOCCTaHaR-~ 
JIMBaeTCH PHTMHYeCKaA AKTHBHOCTb CepAula Kak wWeJoro. 

CrelvasIbHasd CepHsA OMbITOB Oba MpoBeyqeHa HAMM C KpacuTeseM HelTpab 
HbIM KpacubiM. Bb. B. Keposckuit cpaBHuBawJ CBOHCTBa pAja MCIIbITAHHBIX Kpa- 
cHTeJel (B TOM 4MCJIe TOJYHAMHOBOTO CHHETO), WaloulHX MpwKH3SHEHHOe OKpa- 
IIMBaHve, HW, XapakTepH3yA OCOOeHHOCTH HeMTpabHOTO KpacHOro, OTMeYau, 
YTO TOJIbKO OH OHH CiocoOeH K IIpHxKH3HEHHOH peaKIHH C aHaOoIMTaMHA, T. e. 
C COeCJMHEHHAMH PHOOSOHYKJICHHOBLIX KUCJIOT (°), HM 4TO HeHTpabHbIM Kpacubli 
OlarojapsA CBoeH XHMHYeCKO CTpyKType MOxeT pearHpoBaTb C BHYTPHKseTOY- 
HbIMM HYKJICHHOBLIMH KHCJIOTAMH. KelpoBcKHH OTMeYaJl TakxKe, UTO HeHTpaJb- 
HbIM Kpacublii OlarolapsA OCOOeHHOCTAM CBOeH XHMHYECKOM CTpyKTYpbI, HM B 4acT- 
HOCTH HaJIMUMIO B HEM KOJIbILeBOH PpyNMMpoBKH, HaNOMHHalolleh nMMMepasHH, 
B3aHMOJleuCTByeT C BHYTPHKJI€TOUHBIMH HYKJICHHOBbIMH KHCJIOTaMM Hanlogqobne 
TOPO, KaK B HOPMaJIbHOM IIpolecce OOMeHa BeLLECTB MPOHCXOAUT peaKIHA B3aH- 
MOJeHCTBUA MexK Ly HYKJIGEHHOBOH KHCJIOTOM HM HEKOTOPOM YacTbIO SeKOBOM MO- 
Je€KYJIbI, B COCTaB KOTOPOH Takxe BXOJMT MMMepa3sHu. v 

OnbiTbI C HeHTpasIbHbIM KpaCHbIM MOKa3asH, YTO H pH JelicTBUM STOFO Kpa- 
CHTeJIA HaCTyMaeT HapylieHHe KOOPpAMHUpOBaHHOM padoTh! OTeIOB cepzla, 
BbIpaxKarollleeCA B TOM, YTO MepHoMYeCcKH HaCTYMaIoT DJIMTebHbIe OCTAHOBKH 
Kak Ilpeycepquu, Tak HW KeNyouKa; pH BBesenuu PHK yyaetca uacTu4HO AIK 
NOJIHOCTbIO BOCCTAaHOBHTb HapYWeHHbIM Mpowecc PpHTMHYeCKOli aKTHBHOCTH 
cepaa. 
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B oTmMuve OT TOMYHAHHOBOTO CHHerO, pH eHCTBHH KOTOporo HacTynawT 
, | THIMGHBIM OOK MpoweyeHHA HMMNYJIbCOB K 2KeJyOUKy OT MpomomKarouluxca 
.|CoKpamlaTbcaA TpefcepAu, HelTpasibublli KpacHbili BbI3bIBaJl OCTAHOBKy Hi 
‘MpelcepAHH MW %KeNyLouka, YTO CBULETEIbCTBYeT O BIMAHHM HelTpasbHOrO Kpac- 
‘HOrO He TOJIbKO Ha IipoBeseHHe PHTMMYeCKOrO BO3OyKeHUA B Ceplue. HO H Ha 
, lero dopMupoBaHve B «BeyIeM MyHKTe» cepa. 
7 Bo3MoxKHO, 4TO yKa3aHHoOe pasMuve Mexyy CPu3sHOOrM¥ecKHM 3adbdeKTOM 
leHCTBUA JByX MCMbITAaHHBIX KpaCHTeJeh COCTONT B TOM, YTO HEHTpaJIbHbI Kpac- 
_||HbIH, KaK MbI y2Ke yKa3bIBaJIH BbILIe, B8AaMMOJeHCTBYeT C BHYTPHKJIeTOUHbIMH 
, | HYKJICHHOBBIMH KHCJIOTaMM, a TOJIYHAMHOBbIM CHHHH — C HYKJICHHOBbIMM KKC- 
, | JOTAMM MOBEpXHOCTHBIX CTPyKTYyp. 
i IlpuBefenuble JaHHble ACHO YKa3bIBaloT Ha TO, YTO paciilemIeHve HyKJIeuHO- 
‘BbIX KHCJIOT NOX BIMAHHEM pHOOHYKJea3bl WIM CBA3bIBAHHe HYKJICHHOBbIX KHC- 
, | OT XHMMYECKHMH areHTaMH (TOJYHMHOBbIM CHHHM UH HeHTpaJIbHbIM KpaCHBIM) 
‘TIPHBOAUT K OIOKy Nepean BOsOyRKTeHUA B CepAe, T. €. ITO JelcTBMe HCMbITAaH- 
_||TaHHbIX BellleCTB IIpOABJIAeTCA B HapyWIeHHH (yHKUMA MpoBossmel cucTeMBI 
, | Cepaia. 9 M JaHHble ACHO yKa3bIBaloT Ha TO, YTO HOPMaJIbHOe CocTOAHHe H 6a- 
_ | WaHC HYKJIEMHOBEIX KMCIOT B MpOBOLAMelt CHCTeMe ABMIACTCA HEOOXOJMMBIM yC- 
_ | JOBHeM TIpoBeyeHHA PHTMMYeECKOH MMIMyJIbCalMH OT MeCTa BO3HHKHOBCHHA 
| HMMyJIbcoB («BeyMMH NyHKT» B TpaBoM lipescepfHH) K x%xKeyOIKy cepmua. 
_ Mbt oka Hu4ero He MOXKEM CKa3aTb O CHocobe yuaCTHA HYKJICHHOBBIX KHC- 
NOT MpOBOAAMeH CHCTeMbI Cepia B Npotecce NepesqayH PHTMUYeCKOrO BO3byx- 
JleHuA (PHTMH4eCKUX HMMyJIbCOB). HCHO JIMWIb TO, YTO MPH JelicTBUM BeLLecTB, 
HapyllarolluX WX MWeJOCTHOCTh, HapyllaeTcA HM MpoBeseHve BO3OyxxKeHHA. 
_ [ins okonvaTebHOro CyKeHHA O cMocoOe HW NyTAX BJIMAHHA MCIbITAHHBIX 
HaMM KpacHTeJieH, a TakxKe PHOOHYKJea3bl Ha MpOleccbl NpOBeseHuA BO3s0yxK- 
JeHUA B Cep,.lle MbI JOJKHbI HMeTb B BUY HHbIe, YEM Te, KOTOPbIe MbI IIpeo- 
JaraJiM, CiocoObl WeHcTBUA H Ha3BaHHbIX KpacHTeJeH, H pHOonyKJea3bl. Tak, 
HallpHMep, H3 JHTepaTypbl H3BeCTHO, 4TO PpHOOHYKJea3a MOKET HE TOJIbKO 
TleHCTBOBaTb Ha HYKJICEHHOBbI€ KHCJIOTbI NOBEPXHOCTHBIX CTPyKTYp, HO Tak?Ke 
MW IpOHHKaTb BHYTpb KsleTKH (1°, *) Hw 4TO DelicTBHe 9TOTO 9H3HMa OOBACHAET- 
CA He TOJIbKO BJIMAHHEM Ha HYKJICMHOBbIe KUCJIOTbI, HO TaKxKe TOPMOS3ALLUM JeH- 
CTBHEM Ha OKHCJINTebHOe docopHuIMpoBanHe, HeoOXOJHMoe, B CBOIO O4epedb, 
JIA CMHHTe3a HYKJIEHHOBLIX KUCHoT (2?, }%). 
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